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if §E£# fc'tffffi <T * > £ AS oMSBrt* <b <& Xfl t , 
IIS^JM l 0 3 

BuiemiS H B a **MX^, HIIISrMtilgl:, 

^ B B H ?I«^*M i 7t:(i#^ H B H #2g#:§ 4r^-r-5Xefc , 

£E*«tt«>if&*S fc#flJMMMMi * ^{i# H B H HS.^^ a B a ?lft^2»M i fctt#*SH 
^M^^LT, 4?*< <h ^iS2i»««w*SR^ii ^i^ B B B «&0^ B B B M 
£**l#Jf i (± ^^ B B B #2*#® £ is**-*- 

^IB»*^Oje»a*^jfc^^*T-a6«tc^#fl:*fllii3#tt*xei:, 

1 1 J 

mflE«^te«tO f £#^ai, HfTie^?LK^*#:^^^LT#^ B B a ^ai#:^^ffMi- 

&xnt, 

mm=f-msL& a xf^nrnm^mzmm^Mfm^ <o &t>*t sig t , 

iu ieST-*« £ , Pltt^««<7)#?L«#2|fWt ^ <b 53*1811- -2. Ig t , 
tfrie«^«<7)^tc i f)StiiL^Huf£mig B B a #3»^<7)OT^, ^-&< <h *>7kfj7- 

#fftxt^^y t ;vSgi:J: 19 luI£S^SIitH^!i!i B B B #2*#:Jf ifriEJaj3III*&®« 
K#*SS^2*#S*?Bj£-f SXfi£, 
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[IS*]® 1 2 ] 

m^&^mm* h^z> 3c & mmzmm m £ M-r & x*i t , 
-t&xflt , 

Buis^j#^o^^ $ ^ t >&xm ifm-t &x*i t , 
mmm r - - fu^m^n n urn t , 

aiE^mo^^M*^^^^^^^^:^^^ 19 wsigt, 
imim 1 3 ] 

mfiE^is B B B *^^x^. mmm*M]&-f2>x.mt. 

< <h &**T--;M&3tcj: i) HfJlE^ B B B #*#®c7)ftSi^^ y^>^LT¥S^ 

hu ie^ B B B #«wi <7>^^fiM * -y -f - > if Lxmm * mm s x*i t . 

^it^^yt^SfCJ: •) mriES^fIitH^|g B B B ^«#e^> iyfEUi2lI]E§iI*3c 
HU§E^^fIMcO#|gH B B #2»^®^«^^f^, iTjfEJiaiHi^fIjt<7)#^ B B B *2»#g^ 

HfjfE^m^jS^am^^^^^^c^^^ifi i) #it4iii . 

[»*^ 1 4 ] 

i£!S B B B #S#^ 4 ^.ttT-^ii «t rassc^^LR^tfts *f it S IS , 
^IES^«i3J:U f ^#3£«<o^4< fcfe-^H, HulE*|g B B B *«#)i LTlfelt® 
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mm?&fc&£ mummmnmi&ffix*® ^-tt&xfi t , 

mm^mnftm^ z Ltzmti^m^^mitm^mm^, ^-&< t^frmr- 
- )v®m k x 19 j- v * y ? l x i t-t & mm t , 
m ti^^m^-m (Dm^mm Lxmmm % m ta $ -e- & x*i £ , 

i*m*fm-t burnt, 

fzn^&^mfcm y * y r ttzmmmmmmmmo^^mi^m^mmm^u^ 
mj&-t burnt, 

mttwmfo * m3cwmfc<v&iim¥-mtt-m & h ^-m-r burnt, 
mmftm&<vmBmn%yt¥m^m?mmz^w®.*nti n burnt , 
mMttmtmti o ntm, ^mmmm^^m^mm^^m-r bxm t 

m^m 1 5 j 

¥^ 0 H H #*#^ <b & b 3c&mmzmm m zwj&-tb nm t , 

IE ^ * > ttAi i: IfeliH i: * *^g^?*tM H B H #j$#:i HMt4 XfS t , 

-rbTMt, 

IrbJimt, 

i^m^ifmir burnt, 

itmizmmm+uz. t^w^n^m^mtrzim^mRxf^^^m^mt 
tz it & is &*mftm z zc y ^ y 7 l m t e jsi s m s& fi^o jp-is b b b 4^#ji k ^ ^22 0 z 

Mf&irbJimt, 

mmm r - - )v$m*rt 9 1^ t , 
1 6 ] 

-t burnt. 
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£w tzmmm t r#i#i * & f±^ B B B ^Hf£fi£fit#i * £ n 
itm zxm-rz urn 

[If** 1 7 3 

&xMt , 

&7*m&ft<r>&&&*mi*&mm¥J&mmmzmjt&&&m e«t burnt , 

JUi2 @jE&g|$ & jfm-t & Iff t , 

[flt&g 1 8 j 

#is B B a *«#:^ <b j*y : &\m* Mfc-rz ig t , 

#IS B B B ^«#:^ <b * * £**3MR£ #fii»* 4- fMi" £ Iff t > 
IE >f * > ft A* t & 4 $ *T ijM£ B B H *2»#:® £ ff^i" ilgfc, 

■t burnt, 
■r bunt, 

^ S:x?f^^ Ltiii ^iaj?t§ ig t , 

O ± «: Ifelf § tH^Igi:, 

^xt^ + yt ^Mi:j: ») mie^fMMn^ig B B B ^*M4. mtimmmmmm 
izjg.m&^.mfem j:m 
mmm^mm^^^^^mizm^mj-ui , mmmmmmmm<DW.^^mi$-m^z 

fflB^S^OBf $ W * y ffAi &MJ&-t& IfS t , 
PJSIffl T - - ;wftt3ffi * fi 1 9 Iff > 
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itmm 1 9 ] 
m*m2 o] 

£ffM1-£X*Ih, 

IE^I§ B B B #*#:^ O^^flit £ i y * * 9' L T*** £ ^ffi $ & XH , 
*^Mltl*l<7)# B B B K^*#:i ^(i^SS^^Stift^t fcf±#HSS3MM*^ 

^m(z«M £ #HK#2*flc« i 7L'{i^ B B B ®S^#^ B B B ^«*2iM i 7t(±#^ B B B #j» 

#**^jft-*-*x«fc, 

y -f- > ^ L^ffiffe)na[aiii&fi^o#^ B B B #2»#:g Kjasiiig&SB* 
«:^trje*a[m«**aE^§it*o«jft^fto 

tbliE#2 004-3020266 
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[Bf^JB2 1 ] 

IE >f * > ffi A* jffe&S * $ ^X&ftiMt^mfom £ l&tfL-t & Xfl t , 

■tzxmt^ 

mm&m^mtt-m ommmm ^z-v + yy txmm * sm $ * £ xg t , 

iufE^:#*«<7)0f^ $ u * > -a xm * mm-? & is , 

SHJStffi r - - n/fta ? ig t . 

mifE5:J#*« * HtrlE 4 * y vi AJf <nmu& h frM-f z> xm t , 

«=> 4 £ W^IRfc -f * > ?±A1 «lt4 X*S , 

m ie^#««± u > mr %z^vm.¥-mwm £ ^ l xw-m^mwm nits xm t . 

fcu+mmo 4 * ymxm tmm^wmm^mm t i^mm^^x^^m^wm * 
jtmirzxmt^ 

mmmr^-^mmi:^^. mum^-mmzmmj ^yrnxm^m^h^-m-r^xm 

< t**T--^am: o m^&^mwm<7>^m*j- v?-y7Lxwmt 
■tzxmt. 

zfm-tzxm t . 

fomzBfc-f&xmt, 
itmir&xmt^ 

[If 2 3 ] 
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H4 > K — k? ^ LT# H B a K#*#^fk L $^T*i!f B B B fcm£ mm Lfz^ 
|p h h h * ^Mt^ISi, 

0^|S B B B ¥*M^M13ailIS§S|5^, ffMt^Ifli 

£-g-trltM 1 ^<blSM5, ISMl l^iblSMl 3, ISMl 7^£>ISMl 9<7) 
[ISM 2 4 3 

mtm^mm^^^m^mm Ltz^^^m^mizm^m^rU^ . mmmmMmm® 

£-^ir|fM6^<blilrM 1 0 , IfMl 4^£>|jfMl 6, ISM2 0^<b|fM2 2 
[«M2 5 3 

Buie^^fI^^#^ B B B «M ^SIS B B H fl:$^rT^ B B B |it2^$lJ^ L 
Huf5*^fl^o|^ B B B fig^SU^] L7t^^ B B B #2»#® mrfSJiaHIS&flit 
£^tr|jfMl ^£>lfM5, IjfMl lT^IffMl 3, ISMl 7 75><b|jfMl 9© 
[ISM 2 6 3 



w-m znm&it £ -<tT&&*m z mm l tz^m^mwm ^m-r ^.isl 
£-a-friSM6 ^ism 1 o. ismi 4^ismi 6. ism 2 o^ism2 2 

[ISM 2 73 

m*> k— t? > ^L^mic, mie*^^^sis B B H fb$-^-c^ B B B *£fi^n!ij^ l^#i§ b b b 
o-^is B B B #2»#^^jisiai^M^> M-r^xfit 

£-a-frlSM 1 ^<b!SM5, ISMl 1 1 3, ISM 1 7i^i*«l 9 <0 

^ -r n ie* co mmm mM^m^mm ^ §^7r£ 0 

[ISM 2 8 3 

mz^m&<D4t&w*mfam z tzim&v.Rtf^&m&^mim z tzit^&^m 
> bu ie*^to £ umM,it mtx@i&*m z mm l tz^m^mwm Kfcm.-tz> am t , 

£-a"frlSM6^iblSM 1 0. itil 4^^1*Hl 6, itS2 0^^i«2 2 
[ISM 2 9 3 

m$im^mm.(D^^m^m ^mmmm^^x^^m^mm Ltz^m^m^m ^ 



ttifEiff 2004-3020266 



mi 2004-024897 



^-v: 11/ 



ziztsmiKmifrhm*M5, m^mi l^ifm^i 3, it$gi 7^£>fjt#^i 90 

miE*##itf^#->^^J!Kfitcj:i9Eg»i7C*0^*< 1 fl£^1-&^ B B B ^>* 

fom * m tim^mM k , B B B ¥«#)i ^mte^ia ikhk k f^-r -sigt, 

iy|B^^fIM<o|S H B B *itl^^iJ^ Lfc^|S B B H *2»M^^#^^, friers 
^#tfW**l ^?>»*^5, ff*«l l^<b»*«l 3. W**l 7^fbW*«l 9 CO 
[lf;JUM3 1 J 

B9Jfl7n3fco^* < £ 1 «£^*1-&^ B B B «^N»#/1 i 7t:{±# H B H KS^#^ B B H »^2» 

BuieS7Ffiitco^ B B B s#^$ij^ L7t^i§ H B H ^2*#:@i-^^^T-^^> Hufe^iaiaK^it 

[lf*^3 2] 

mmfFmm<r)W&M¥-mfom z fci&#&nRu t &m&m&¥mi*m z tzn^^m 

frm £ ft&iki t £ ^T|£ B B B *£# £ ©J» L £#3S B B B #3»£M 
mflS^7p^co|S B B B im^fiJf« L/c#IS B B B #i»^tc^^^T-^^. HtriEJSs3IIII&®« 

Sr^-trW^a6^<b^*Sl 0, If M 1 4 ^ fblf 1 6 , 2 0 frbm&m 2 2 

[»*JS3 3 3 

, »**2, is*^5, i»M6, is*^7, m*mi o, is 
*sn> if 1 3 , rnxm 1 4 , it ^ 1 6 , m&m 1 7 , 1 9 „ if ^ 2 0 

, If ^ 2 2 , If ^ 2 3 , If *3S 2 4 , If ^ 2 5 , If 2 6 , 2 7\ If 

2 8, If 3^ 2 9, lf«3 0, lf*^3 1 Zfzl$mHtm3 2 £fctt*>jSSM*UteME 

[If ^3 4 3 

fj^^?&oTBtriE^ B B B *2»#:^^<b^^ < t ^ «rEX«paf«o>f *>&\m<Dwmt-e 

z\ t*!wmtirz>m*m3 , m&&4. m^ms, mntE9. m&mi 2. mnu&i 5, 
if Mm 1 8 , 2 1 , 2 3 , if « 2 4 , sn#* 2 5 , m*m 2 6 , m^m 2 
7 , w 2 8 , if 2 9 , m^m 3 0 . m^m 3 iztz urnnos. 3 2 ^tm^mmm 

taiiEJff 2004-3020266 



mm 2004-024897 



^-v: 12/ 



[If *Jl 3 5 ] 

ztzmwct-tzmMmi . 11*312, w*ii5, w*ji6, tmm7, if^isio, it 
*n 1 1 , »*js 1 3 % m Mm 1 4 , i»*ji 1 6 , m^m 1 7 , it Mm i 9 . if 2 0 
, m^m 2 2 , m^m 2 3 > if *ji 2 4 , is^n 2 5 , mMm 2 6 , if *n 2 7 , if *ji 

2 8, ff*JS2 9, If^Tf 3 0, lf*Jl3 1 , I»*JI3 2 ££f±lf>RJf 3 3 Hl5«<7)^3i 
[mMm 3 6 ] 

mummmr =.- )v$mfe<r> 4 * y : &xmcomu^hco^mt, ®m*commry& 
z.t^!\mtiri,m^m3, i»*ji4, iit^iju, if*ii8. is*ii9, m^mi o, it 

Mm 1 2 , If *Jf 1 3 , If *H 1 5 , If 1 6 , If 1 8 , If *JS 1 9 , If *Jf 2 1 
, If 2 2 , If 2 3 , If 2 4 , If *Jf 2 5 , If Mm 2 6 , If *H 2 7 , If Mm 
2 8. |f*JS2 9, lf*J!3 0, lf*Jl3 1 , If^Jf 3 2 ££ti|f*Jl3 4 iZtm^mM 

[If 3 7 ] 

miM&foifc v x y Mi. Wffl % @# £ mu L 6 <7) T * a 

So 

[lf*JS3 8] 

*frfSi^JE-i;t# v x y Mi, j@ £ epan L i> <DX~$> Z> 

[lf*Jl3 9] 

d i: £#ifc<h1-&|f*Jl 1 , |f*^2, lf*Jl5, lf*J!6, If Mm 7 , If 1 0, If 
Mm 1 1 , If Mm 1 3 , If *Jf 1 4 > If *JI 1 6 , If Mm 1 7 , If *Jf 1 9 x If *Jl 2 0 
> mMm 2 2 . If 2 3 , If 2 4 , If 2 5 , If Mm 2 6 , If Mm 2 7 , mMm 
2 8 , If 2 9 , If 3 0 , 3 1 , If Htm 3 2 i £tiSt 3 3 tClEtt<7)^^ 

m^m4 01 

1 t ^#l^i:i-^>lf*Jl3 , lf*H4, lf*Jl5, lf*J!8, If 9 , If *Jl 1 0, If 
*Jf 1 2 , If *H 1 3 . If >RJl 1 5 , If i£m 1 6 , If 1 8 , If *H 1 9 , If *H 2 1 
, If 2 2 . If jtm 2 3 , If 2 4 . If 2 5 , If 2 6 , If 2 7 , If *H 

2 8 , If 2 9 , If *JI 3 0 , If 3 1 , If 3 2 t tzlttm *H 3 4 UlEfcO^lf 

[If 4 1 ] 

c\t*!wmti-2>mxmi. if*Ji2, if*ii5, if*n6. st*Ji7, if*nio, if 
Mm 1 1 , if 1 3 . if 1 4 , if Mm 1 6 , if Mm 1 1 , mMm 1 9 , if Mm 2 0 
, if Mm 2 2 , mMm 2 3 , if 2 a , if Mm 2 5 , if Mm 2 6 , if Mm 2 7 , if 
2 8 , if Mm 2 9 > if Mm 3 0 , if *n 3 1 , if Mm 3 2 1 tzitmMm 3 3 tziemco^^ 

imMm 4 2 ] 

mrie -f ^ > ^Ai h cofi-M a N mtt com is ^- > ftAi^o - +p - <j * - 9 - v 

miiE# 2004-3020266 



&m 2004-024897 



^-v: 13/ 



C t £#!fc£:1-&ISM3, ISM4, ISM 5 , ISM8, WM9, If M 1 0, If 

m 1 2 , ism 1 3 , ism 1 5 , ism 1 6 , ism 1 8 , ism i 9 , mm 2 1 
. ism 2 2 % ism 2 3 > ism 2 4 , ism 2 5 , ism 2 6 . ism 2 7 , ism 

2 8. ISM 2 9. ISM 3 0. ISM 3 1 , ISM 3 2 ££{±ISM3 4 KiEilctf>jg» 
[ISM 4 3] 

^ £#S££-r£ISM3. ISM4, ISM5, ISM8, ISM9, ISM 1 0. IS 
M 1 2 , ISM 1 3 , ISM 1 5 , ISM 1 6 , ISM 1 8 , ISM 1 9 , ISM 2 1 
, WM 2 2 , ISM 2 3 „ ISM 2 4 , ISM 2 5 , ISM 2 6 , ISM 2 7 , ISM 
2 8. ISM 2 9. ISM 3 0. ISM 3 1 i£tifSM3 2 fcffittOjgfcSmawfcSfc* 

[ISM 4 4] 
[ISM 4 5] 

-<b£#$fci:1-&ISM4 4 ^IBf^o^^Mm^^^gOSIi^^fto 
[ISM 4 6J 

Z. t £#mtl)-&ISMl frh 3 4<7)v^-rtL^HfB«IO^^S«^^^MOM^^ 
[ISM 4 7 3 

[ISM4 8 3 

mmmmmm Lx^mf^a x mifa&m Ltznmmmz. &mmmf&& x w&mts. 
z t £#fj££-t&isM i frb 3 4 ©v>rtL*»nE*^jg}»s«^*^fc*^ifeii<oias* 

'/So 

[ISM 4 9] 

mmwsm&L Lxmmwmi&ti x tfuH^MLxmm Ltztt\a\mm<v&&j- •> -ft, se 

£ £#ifcti-£ISM 1 3 4 Ov>r*i^tc|E«c^)je»M«^^*^fio«iji^ 

tB«E# 2004-3020266 
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im&m 5 o ] 

& Aft it l \& ^mz&mnmm^jt^mTFm e k mj -r * 

So 

[ft 5 1 1 

[It*3S5 2] 

LT*j-|p]^f£0&q n p^-y y?-Ife^Mty-;H, 
5 3] 

tfrffi*»**^*^a^o^fgi*oH*BBP«»-*HS J-' -y > ^fc J: <0 
13, ^B^m@ff^LTIS[^Mff^i3j:^S£fp]ML^W|S]^^. BrJfcOifcfl** y T 9 * 

[If 5 4 ] 

^Ltl^Mty-;H/;t> 

miE# 2004-3020266 
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"So 

So 

5 6 J 

So 
So 

Sei^MfMi3«t ^le^SL^IEm^^^^^rt^^p 1 ?,^- -y -7°tc, ifB^SS 
MLTElfiliM* J: ^BEfSjM L^*tfS]^O^p a p^ y 0f^l B U> y 7° £ 

^ L T S fc & t> * T > - )V L & H i& g v± A M ih L , 

-o55-n^o®^Mm^:^^^^^«i*io^p n p-f- y ^niiB^^^#(o^.n D p^ y y 
umm 5 9 j 
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c t immt-t-&m-&&. 1 3 4 <&v»rfttf»KEiRojg*M&jfc^^it«©jRj6^ 

So 

[ff ^6 0] 

$ ^KgE|p]IIIM:£> i 0TEfa&HLfcffiE*&#^^* : f-*«rtO&fi* 1 y 7^ it 
9§ ISft L T g£ [6] MM £> X OTE [6] M L T « Br L fc *f (6] £4£ O & „« ^ „ y £ x jg o 

fc»fcl»E#jB*M«#«^Mfc$MH-r4 

So 

[«*Jg6 1 3 

dz , » 9§*g^jS L T E J: 0* Eft M L T £J Bf L tt fa O & ,& y ^ £ , 

d fc 1 3 4 0v»r^* i twE«OjB»a«$C3t^fE3^§lfllOl!ia&*' 

So 

[If ^6 2 J 

m^m^^mT^^j-mu^^mmcommmnmzm^-t^u^-^^y^-y^izx n 

l»E£#»Stf>5Mf fcffv^ < &fR^««OB*||p«^*aatt*i-fl-«:»ia$ 

-£> 

- 1 i 3 4 ov»rn^uE*ojg?»si*^^*^iso»iai^ 

So 

[»*JR6 3 3 

tBIE# 2004-3020266 
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« ^ l tzKM t m®<vr.mi&<7>w mmm zmf&tr m^im^a x mzfa&m. l tz m urn 
^itmm^m^mm^. mnmmMmLr®mmmm.&±mzm^mLtzimm$L$:, m 

S <D m B H B -y y * ^ t T m fa ^- t> r > - ; v L 7t f£ , 

z<Dm£LfzUft*ytmi£ii±ttni<z£ ^m^^mM^-mtL. ^z^zmm^mi-K 

So 

mzmMft¥m*m^mfc<Dm^mM<nmmmnuizffi^i- y ^ ^ ,t o 

1% wt l £ sat t m. m <d - fiit o ® iti £ Mf£ l r @e ft mm & j: <^ge [6] jai l £ fu i em 

mu&mwmm%ft^m7Fmw:izftm-rz> 
z. t it&mtir&m^m 1 &h 3 a (D^^-rti^mztm^mmmm^yt^m^mm^m^yj 

[f»>R^6 6 3 

mz&mnmm%ft¥m*mmizftmi- z 
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[IS^«6 8 3 

L 7tS*f ii^oz: flMcoH^m® L T @£|6]§|ffMi3 «£ tfsefrMs L £ flu lEm 

g£E 1 £ sit t it^ o -mm<D w mmm * %m l x , 

[f»*ji 7 0 3 

ttllE#2 004-3020266 
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[fjf*^ 7 1 ] 
[fjt*«7 2] 

So 

[fS*^7 4] 
[IS*^7 5 3 

[»;fc*7 6 3 

mBE#2 004-3020266 
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[ISM 1 ] 

fjie^iaii]s&fM^{cm^ H B H #2»i*^ * > zti^tnfm-t &ifi t , 
mt^mm^mmmm^yt^m^m^-mm^w^^ o #»t*ie t , 

[ISM 2 J 

^acj: *) v > y Lx^mt-r burnt , 

[i«3] 

HuiE«^fi^<7)^^ H B B **#®^^^^£, MimmmmMM^^Mi^fomiz 
mr fE^tit n«o^f sess $ tc >r * > ffAi ^ j^js-t sigt, 

fOStffl T — — ^^taSrfi 1 a Ig t , 

ml IE£3# l£« £ Hu IE jtAio$«* <b 53-St-f * Ig , 

HfflEX^^lA »9 It TO, #«IIl^^^ifC^#Jt 5Ig fc 

[ISM 4] 

¥^ B B B #2»*^ «b ft & -r * > v± a/1 t jgjft-r * ig t , 

^ b b b ^##^ c, ft * Kim m * ffM-r * ig t , 

fa>r * vaxitiii t ^ *^ris ^ $ * t ^ mi-* iff > 

miE# 2004-3020266 
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«*M§7--/MG.&*ffv^ HuMT-^^lsiaT^O'f ^vv±A®<7)M^^fb^8t 

-r&xmt, 

mri£^#^«o^f^$ * y&Amzwzfiz-r&xmt, 
mmm t~- jh&s fcfi 1 uii, 

umm 5 j 

<b & & m^mmz 4 * >m\m zftfc-t zxnt^ 

miicnmrn,!. k , mu&iin^mitm * ft l x^^m^-m * mm-t xm t , 
BtriB^M H H B ^*^±^> mmmzfm-tzxmt, 

fcf&'f&xmt, 

mmmr jvyimziT^, mmm^mmzmtzj * y'&xm^mu^h^m-t &xm 

&tt < t i>7kmT~-)\s!$imiz x <o mz^&*mfom<Dmm*x- v + >yLx?£mt 
-t&xmt^ 

mmm&^z, tnrtifm-t&xmt, 
mtttw mm. £ mm^iim^m^-m & h ^m-r %> xm t , 

mttWitwii mm, zmmwrn^jt^mmmw K^-m-r z xm t 

im 6 3 

hu IE^#*^± K tu IE^?LM^«#® £^ L T J£*S B H B *«#Jf £ & xm t , 
iulE^ B H B ^«#gc7)^tS^^|f^^fM u Mtc^aR^fMiifett^fiKX^ 

46 ji * * j± # *g & ¥UMtm £ m -r & 1*1 1 , 

&mw&<ommm t w^m^-m^m z tzm^nRxf^^m.^m^m z tnt&m& 

&*mftm t fz te^&¥-mwm zm£-tz>xmt, 
Mtm7fim®.<DW&n*m®-m z tzm^nRn^^u^mwrn z tm&ft&^m 

-r&xmt^ 
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z t gkt-t&m ** i ^<b 3 4 o^-rn^^iEfc^^issm^^^^Mofiii^ 

[If** 7 7 ] 

So 

[If** 7 8] 

*^^l±^ B B a fS IF # IS B H H m& CO ffiij Z> Z> v >fi ffl % R VAlW* £ Ifelf m * ft L M 

z t £#ifcti-&if** 1*^34 ^^-m^^Mzmommmm^^m^m^m^ 
[if** 7 9 j 

z t £#tfcti-£if**7 8 izMm<vmwmm^yt¥m^mw^m?kJjmo 

[If** 8 0 3 

z t £#$$:ti-£if**7 8 ££(±if**7 9 ^Bim^mmmm^^m^mm^mm^ 

[If** 8 1 3 

z\tz$mt-fzmxm2, 19**7, st**i 1, »**i 4, is**i 7, is** 2 

0 , If** 2 3 , If** 2 4 , If** 2 5 , If** 2 6 , If** 2 7 , If** 2 8 . If* 

*2 9, if** 3 0, if** 3 1*3.1:^**3 2 iztm^mmmmn^m^mm^m 

[If** 8 23 

Z t ^r#mi:i-^lf**2. If** 7, If ** 1 1, If ** 1 4, If ** 1 7, If** 2 
0 , If** 2 3 , If** 2 4 . If** 2 5 , If** 2 6 , If** 2 7 , if** 2 8 , If* 

129, if** 3 o, if** 3 i*5j;^if**3 2 ^mm^mmmm^ytmm^mm^m 

[If** 8 3 3 

ci t £#f^i-£if*** u^3 4 ^^-rM^ztim^mmmm^yt^m^mm^mm. 

[If** 8 4 3 
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c t *!$mtir2>mxm2 , is^^h, is*jM5, it*^7, »*js9, is^jmi o, is 
is*^ 1 2 , m^m 1 3 , i a , it 1 5 , 1 6 , m^m 1 7 
, m^m 1 8 . is*js 1 9 . iff^Ji 2 0 > m^m 2 1 > m^m 2 2 , is*js 2 3 , is*jm 
2 4 , 2 5 , m^m 2 6 , m^m 2 1 , is*^ 2 8 > is^ 2 9 , is*ji 3 0 . m 
*js 3 1 a x mmm 3 2 niH*oja#amsc*^*MwjRjft^fto 

[ff*S8 5] 



-fc*#»ti"*ift*^2, is*^7, m^mi i > ss*^i 4, m#mi 7, is^2 
0 , 2 3 , is*jm 2 4 , is*^ 2 5 , m*m 2 6 , m&m 2 1 , is^ 2 8 , is* 
529, is*5 3 0, is*^3 ii3i^is*JS3 2 ^tzm.<7)mmmm%it^m^mm<om 

[W*5 8 6] 

ft o 

[iS*5 8 7] 
[IS*«8 8] 

So 

IWjfrS 8 9 ] 



[IS*5 9 0] 
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[IS** 9 1 ] 

fee 

[IS** 9 2 ] 
[IS** 9 3] 

[W**9 4] 

l±CMtl> 

1 i, m**2, is** 5, fs**6, is** 7, »**i 0. w 
** i i , is** 1 3 , is** 1 4 , is** 1 6 , §s** i 7 , »** 1 9 , is** 2 0 
, is** 2 2 , nt** 2 3 , at ** 2 4 , is** 2 5 , is** 2 6 , is** 2 7 , is** 

2 8, »*i2 9, i*^3 0, IS** 3 1, IS**3 2, If** 3 3 co v>-f tuHcfEfc 
[IS** 9 5 ] 

ztiftwit-t&mn&i, ii**2, w**4, is** 5. is** 6, is** 7, is* 

* 9 , IS** 1 0 , IS** 1 1 , IS** 1 2 , IS** 1 3 , IS** 1 4 , IS** 15, i 
** 1 6 , IS** 1 7 , IS** 1 8 , IS** 1 9 , IS** 2 0 , IS** 2 1 , IS** 2 2 
, IS** 2 3 , IS** 2 4 , IS** 2 5 , IS** 2 6 , IS** 2 7 , IS** 2 8 , IS** 
2 9, !S**3 0, !S**3 1, IS**3 2, IS** 3 3 , W** 3 4 *>v»i* fL^KE* 

[IS** 9 6 ] 

So 

[IS** 9 7 ] 
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[■1*31 9 8 ] 



9 9 ] 

BMfcv U rr ytmt'y U a > t OMR, 
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l»!SI£3 

[00013 

*f&W±, MJ^, iSSffilfik llhmm<7)mmmWL&m^mm (LCD ; Liquid Crystal D 

ispiay) , ¥m®mwL&m^mm, mmm^m^mm:, ±.m%±mmm.EL (Electro 

Luminescence) TffifBlcS^tii E L ^<Djgifffimfl^Sl^®<7> 

[0 0 0 2] 

MMiSj^lSllv 'J =f> (Jil,T> r*°';S ij tfc-f 0 ) TFT (Thin Film Trans i 
stor) LCD<7)*§£\ ~fi$kify XiZ-mj£C V D (Chemical Vapor Deposition) ^HJ: 

ltlg H B H s i M^f^L, $<btcs i JtyaiXbzx ^t^^^t^s i fbL^mtc, #1 

x.ff6 2 0tl 2B#K<7)@ffi^g^m: *5 'J S i ifflg^ML, fWlCLCD 

[0 0 0 3] 

ttz, mMMitztefcmMi&Utfi) S i TFTLCDf fciJtlEL (Electro Lumine 
scence) fU/U'f (J£IT rWHELj <7>*§^. 15 9 ttv^^v * ^T^ ^ / 

ttv^^^^^^of&M^^^^^y^X^C VDft: <£ 7^;V77^S i ^M^M 
U jc^v-tIx-^-T--;1/ (EL A) ^££^ H B H lbT-**£@*°'J S i JfM^J&U 
-eoMtcL C DJMmg&io cfc^^^, i^fi^E L^jiamjf&^i^^^^t^ 

[0 0 0 4 ] 

t Z?>j)K Z. tib<n-mUtf 'JSiTFTLCD, 'JSiTFTLCDi fzU^m. 

ELWl^ M a B B S i IZit^MJ- ■ iElLmmmrfM < &v>*°'j S i itSHU:^ LCDi 

[0 0 0 53 

fi^, LCOS (Liquid Crystal On Silicon) t D£ l£fi& KMM L C D 7°nvi 
[0 0 0 6] 

m&T* i>fzh LT^&o -e-T% SOI (Silicon On Insulator) mU (Wx.H, #fr 
[0 0 0 7] 

-5) o 

[0 0 0 8 ] 

imttffi. 1 ] Wtt* 2 6 0 8 3 5 1 ^rtem 

im^m2 3 t^f 11-195562 ttm. 
m&jcffi 3 3 mtm 3048201 

[#IM4 3 <ftffl2 000-19604 7 -5f-£rfR 
[ifftTOtK 5] #12 0 0 1 - 7 7 0 4 4 
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[#it^c®t6 3 #r^¥ 5-211128 
imttm7 3 mm-m 3218861 

[0 0 0 9] 

y x ^ ^ ^ fos^^^Awt ^^tc, tzmm<v £ 0 

[00103 
[00113 

L£fl5*S)^ «M-e^^B^^itiiSLCD. SWS LCD, #ili§MLCD, ±®#&7fc 

[If®^«^i-^/ca6<7>^3 
[0 0 1 2 J 

[0 0 133 

[0 0 1 4 j 

t> mTmu&xv^&mz mm (Djfmmxzti iim m^-mm*. &=¥■ 

^ L/^is H B a f f ffiossciifi l, m^mm^mmm *n lx mmm 
mM®<7)mmmzm$:L, ^m^^^^^^^m^zx ^^m&^&^wtfemz 
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[0 0 153 

im^mfomnn.n *) £ ? * y r u m ^tR^ t - - ;^itx v^y? l t ^aft l 
m^mfomtzmmmffi^z. titrmm-r^^x\ ttm&ji&^n? • jEiimmmxi& 

[0016] 

vymmizmmziftf&L, m*mm<DmmzmLxmmmm¥M<Dmmm$:f&£L. ^ 

4 ty-rnxm^mm-t^xnt. ^mmr^-^m^ft^xmt. 
ArnvmufrhftM-tzjimt, ftMikommmm^ft^m^mTmmz^n®-*^ <o w 

[0 0 173 

tf^t-^^, mm®&mm<v&&M l ¥mfami<zfflm®muz . fti?«t^t\ it 
tfi^^if • jEiimmmxi&v - tmmf^^&g&^mfaT f t^ih^ n^m* 

o 

[0 0 1 8 J 

£ ^ * > y±AH £ ffMI" & Xfl t , ^|S H H H #3g#:^ <b £ & £ Mt £ X 

ft\ m^WLn j *y&xm t-$.wmwL<?>mm t ^i^^-^ &Mmz ± y> 4 * > 
•&xmt icftmm. <v mm t^^m^^-^r^m^ *m®-m zmfcirzxmt, mmm 
r - - mm. z tr v > , m^&u * m m^m. <o << * > v± xm <o a» h -r %> xm t . 
'p%< t i>-fcmr=--)v$im\<z£ ^'g.mMs^fomnmmz^ y^y 7Lx^-mt-?z>jL 
mt, c\(D^-y + yyLtz%.&&*mwm<r>umzmm*itm^. m.7Fm®L<Dmm* 
nLxmw&wM<r>mm*Vfi3kL, ^-m^^^^^^^mMizx ^m^mmiz^^ 
&*mfomz. mm®&mmzi$.@iM i ¥-mi£mz > tti^tii&j&ir&xmt^ mmm^ 
^m^mwrnK^mi-u* . m&®m$m<D^M i *mwm\zm$i®&w>z , -en-r 
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Mfc#**^*?-^«m£*JfcOft»t*x«J:, i^wasoftttm, #iiiat 

[0019] 

7fC^T--;^3®tC«t ^ijM£ B B B #^*Jf <75fcffi£^.-y ^-yVLX^-mti:^ 7 Z tbz £ >Q 
U *^!Ri«Oi(fti(t»*»LTaaiaI»flI«lOi|fti»Jl*Kt*L, #2»f£.xfc> 

^*S^140#|t B B B #2»#:TFT^^^t^v^«T • jE^»*t?K»«l*0«v^iBr 
B B H iji*#:TFTjllSli]l^i:^|WI-5:#^«XlcM-r^C2:^-e§^o f Lt, 

* * * > a- a« 31 * «a» l r * ifi o ft »t > * m jfi* s tc 

[0 0 2 03 

K * > ftA« SrffM-T -2>XfI t , ^ B B H #ig#^ <b 4 3fcEFa&K£^*LK¥SfWi 
it^ISt, 3l#*«±K, #?LK#2»#^^^LT^ B B B ¥2»^^ff^-t^X^h 

*-^^-$-frT#|§ B H B #^®^ffM-r*XfIi:. ffl«tfflT--^M*fi i v^ 
Hfc«ilt«*»j£U iE^««0«s**Sr5*L"rllaaia»«*0|ft|»Ji*lBt*L, 

zti^timm-? burnt, mmmo^ik^mfomizmTFm+B* , sanu»«« 

*»*»»It4Iit, ^SIt<7)^IIl^)fe?i^i^I« 13 ft& I) ft »t * Ig 

[0 0 2 1 ] 

*«jft*ft-c«±, 'ft>sAis > ^Lfcft ; fi«»:, ^iin^-m^m, iiM£ B B B #«#: 

«^«£^:t A/1 ^&v>-c 53*81 U £<SC)ot"C77i^x 9 f t> h-e^^ B B H 
#iiM«)iIS:xyf^/L, $£>£**7--/MBi3fcJ: o ii^*s B B B #*#:/i<7>^m£• 
^ * > ^ LT^fflftSrfi 1 ? £ £ k «£ >k jj$it±t:gii s o i i*»M $ 0 -e- 

<7>f£, -<7)^«^miS B B B #«M^|6|f^^fML, *^««<Oilfti»Ji«:!»LrSa 

0K«*Ojftj»»«:|!fe*L, ^iftxf^yt^igCJ; ^ SE^«K 

*, Jai2IIIft^J*Ki!MSii^#«*:, ^ft-P^J&U *^fHtcO#^ B B B #2»M^^ 

x?LOTjp£-ciE»)f^o^v^^ B B B #2»#:T f rmmm ffit *m-%w&tiL±\ l z : &m.-t 2> 

Zt#-e£& 0 fit, ^«F3fe*4: ^K^frJl^^^KL ft *t, £j@ 
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[0 0 2 2 ] 

*%w<Dm 6 <nmmmn^±¥m*mw<7)mjk7jmii, i^ B B B ^if#^ %n &m 

mt&nRv&m&miE^mfcm z tza^^mi^maf^-r^xmt . ^mmv®. 
mm t $$&*£¥-mwm z tzim^nRif^^^m^m z tziz^&^mtt-m *n l 
< t iimmmmni&cDm&M^mfom z tzufE&n&v&m&mttmitm z tz 
it^^mwm *i&*-r *xe t , m*mm<7>#&M*mi*m z tnm&KRv t &m& 
m^wmztzit^^mi^m^m^m^^. mmmmmw^^&^mfrm^m 
mm&u*. fnnMtiiii, ^wmm-^^iiK^i^m^h^m-r^umt. 

[0 0 2 3 ] 

^ fctt^teJI^SfldB Zmm U $7F«tt<z>l&lf « t# B B B R^*#;f 4 
IS#|S B B 9 I6^|ftit ^ti#|g B H B #*M^^LT, 4>&< t i>miR®mmm<v$E 

M,n*mfom z tzim&v.Rxf&m&m&^mwm z tz^^^mwm^^L. mm 
wM<nw&*&¥-mwm z tzim^MRv^^u^m^m z tzit^^m^-m^mm 

i&^n* • jEii®mmx*i&') - ? mmmmt&m^mtt-T ftz t:im&nRv t &m& 

S«*f#T F T S /:(i^ a B a f F Tt^ff t , M^M* • tit 

twm^&m&^foT f rmmmmt zm-^cwm^izMm-t- & z t -e t 

[0 0 2 4 ] 

4JJ:t^t«f*«U#?LR#*flc»*?K*i-*xei:. mi-mM& i ^ftiti:, ^7L5C 
^frSSr^LT^ieBl^frJB^^i-SXgt, tt^-^iJJ:^^^^^ < fc 

^fe^OffMB-Cftlf^^-^-tir^X^t, a^-*««r. tt : f-lfe«0^?LK#*ft:«^<b55-K 
t*I8t, ITMOMCJ: 0 JfffiL B W*#Jf^SM£^&< *>zfc^T- 

*)x.v*>yLx¥&it"r burnt, &&& 2 tmi*m<n>mmizmmm& : &j& 
l , w.^#&n¥-m®-m z tzim&nx.v&m&fo&^mfcm z tz it^&^mfamzfc 
m-rzjimt > ^fJto«fti t ^.gR^aMMi * tzm^nRxf^m^^Mwrn 
ztzii^m&^mft-mzmLx, t ^mmmmmmm^A^-mwmz tzim&m 
r v&m&m.fc^mfom z tz & &x.wt. mmm^w&n^-m 
wm z izi±ftMikv&m&m&#*frm± tzit&m&^mfam^m^m^M* . mm® 

*mfcm frhftMir&x.mt. ^m^mmmm^.^mmm^mm k * as o ft »t 
^itL #j@»s!m^c^*^se^^«a-r*xei:*#tfo 

[0 0 2 5 J 

ft&o fo^ -o^#^co#|g B B B #SM^^s^iL.DT7 yfl**^?*-* > h-e# 

?LH#^#«* MIA M fc** T - - ;H&ati * -f- > ^ L T¥ffil t L 

^ B B B ^3»#:^o«M^«f^^f^L, Mtc^ B B B K#jf#:^i^(i^ B B B KSL^ 
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<dx\ itmm&^m^ • xjL^iju^-e® - * m^tt^^K^^T ftj £ti# B B B 

ISOll(:tt^:U ? -e^o fit, £J#*«£^^?LK^*Wf ^55*8tLT 



{i^ B B B **Wi Zlfm-f £XfI t , i^ft*£<7>;S&*iJt £ ^p!5C*«fl^i £ /:l±# B H B fS 
^#^ B B a ?I&#3»^ £ /:li» a «fi^^LT, ^4 < <b JlSlsI!&fs*£<7)# B B B « 

f^1IMo# B B B S^»Wi £ 7t(±i H B B is^^ a B B /M#ifti £ ^{±^^ B B B #3»^ n 



fi , mm i tz it # B a B IS^IS B 0 B m 

^ tzit^m^mwm^fm u m^mm^mm t&&m*mi*m z tzitw 

# B B B K#2»#:® £ ^{±# B B B KS^^ B B B rIft^«#® i 7t(±#^ B B B #^e u * 



^w^# B B H K#a»M t ^ (±^ B B B is ^s B B B ?i4#f #i z tzte^&^mwm 
aaiK««i: « n *-ewML, k^^i s it n b b b 

<7>^ B B B fl#«<£T F T £ ^(i# B B B SS;^#^ B B B M#*#T F T £ tzit^^^m^T F 



>&Xm HMt h IS t , ifi!S B B B *2»#o^ t> & * 3d$£MK£iNMtJf fc^jft-*- & X 
/lAitJtiSo^ii t ^**-^$-^T#|S B B B *«M^ffM1--2»XfSh , fljglffl 

gi:, ^ B B B #*#:^ib^^,^:#^^*Stc|fe|f^^f^L, J^?K#* * 

(±# B B B KS:<7#|g B B B M^«#:^ £ ^:(±^^ B B B ^2»#:§ *fflttfr*>TM t , ft^fMlt^^ 
If « ^ B B B g#*^ £ ^tt^flKX^iftJail^illCfrJB £ 7^{±#|g B B B #2»M L 

t, ti>mmm^mM<Dm^n^m^mttzim^nRv ! ^m^m^m^mttz 



[0 0 2 6J 



[0 0 2 7 3 



[0 0 2 8] 
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mm&uzBf&irzjimt. ^nmu<Dm^.m^^4 *y&xm£Bj&ir&j:mt, 

[0 0 2 9 1 

n *mfcm zftf&L, mmmr - - fr&mmizm^mfo* 4 * y&xm^&^^xftm 

nw^&ufc^-mtt-m z tz ix^&^mvfm u m^mm^mmm t $em>w¥ 
z tzitft&^Rvt^&ikMfe^mtt-m z tz^m^mwrn *n lt, ^^<h 
mw&mm<D$$&'R¥mwm z tzim^nRz/^^^m^m z tz&^&gk^mfa 
« u mmm^m^n^mwm z fzim^nRif^^m^m^m z tz \±&m 
Mi^mibmz. mmmmm^&i&igk^mfamzfcf&L, m^mm^w^m^-m^mztz 
im&WRv&m&m&tEUMtmt tzn^^mi^m^m^m^-u^. mmm&mmn 

- ?mm$'&m¥&n*mwT ft* fzim^mRxr^^u^m^T ftz tz\t& 
^^m^TFTm^m^-t, m^m* ■ lE^immmxmm^tioM^^^^m^T f 

»k m^n* • lEiimmmmL, ^ofg-; -^mmm^mLtzmmm, mmmx-mm 

[0 0 3 0] 

mzj*> -mxm * fm-r & x*i t , msgs^*^ <b & * £ 

^&&z^xi£&M i ¥mi£mzfimi-z>j:mt, mmrnr ~- j^m^n^. mj-mm. 
*j *>&xm<owmfrt>frM'rz>-T.mt. pta < t iy^.mr=-~)vmM\z x 

tzmmmzm&L. ^z^&m^fom z tzm^ARif^^n^mwm z tz\±^m 
^mfomzKm-tzjimt , m^mm^mm m t4t&w*mfom z tz\±w^nRir^m 
&M&*mfomztzi$^M,¥-mfamzmLx, t ^mmmmm^Min^mfo 
mztz MRir&gi&MiE^mfam z tz n^ignk^m fom * m^-t z> x.m t , 
mm^n^mwm z tz^m^ARif^m^^mwm z tz^^ e ^mwm\zn^m 
t-uz, mmmmm^^&^mfomizmmmmuit, Mfc-tznut, 
?iw¥-mwmfrt>ftm-tz>TM t , ftmk<vmmmm%ft¥m*m^mmz3cwfe*& n 
tot^ifit, ^.wwrn^nrnk. &mmmm%it^m^mmzfrm-fz>JLfet*^ts 

o 

[0 0 3 1 ] 

m&£xfmmzmi&Ltz3:wmfiLZ%bt)&t>^, mMmizx nm^mfcoj *y&xm 
1 3cnmm<vmmm t $ ^ x ^.m^mwm t , mmm r - - )\>ym&. 

KU=t-mm*4 *y&Am\z&^x%-m.L, *i?i:6i:t7 7i^x7ft> h-eijMgji 
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«t© ^ B B B K^S#:Jf * £ li&gkMRVt&^&M&^mfom t fz {t^m^n^W 

v&m&mt^mitm t tzk±&m&*mm u m^mmift&K^mfcm t tz& 

HHWSU i^flMco^K^SM £ ^(i^ B B B KS^#^ B H B ?I&#*^ i 

&<z>tn jt«£Wfiv»«^- • iEii&Mmxi&>) -twmz&mt&^mfaT ft ttzim 

[0 0 3 2J 

*n93<a&i i ^issi^^^t^ii^fti^ msf£ B B B ^«#^&&»^-* 
tit-UK* &m&^fem*ftLxmmmz : ifm-f2>j:mt, m^^xi/^nmm. 

itilfifc, i^-itoMta ^^ttiL^^ B B B #«#:g(0*M^. 4>&<i&7K* 

^>rLxmmm*mmz-ttz>j:mt, *tut#>^V9*Z'*n'f&&Kx vm^mmz^ 
M,¥mfawz, mm®mmmz^&¥m>i$-m*fzm.-f&j:mt , 

ffS^f£^^-aJ*. ^3Ia]l^fMitO^ B B B #i»#^^jllia[5Ii^S|5^ff^i-^Xfii:, 3t 

SIDgfc 
[0 0 3 31 

#*at#i*-Cl±, ttT-^Sis «fc t^tWafefitoW^rtc^^Ut^^frW* «t W|g B B B #^ 

ti£ 0 fwfi -o^#^co^.|g B B B #*M^7fc^T^-^M-e^-7-f->^LT¥ia 
itLtzmz^ ^&*mfcm^m^mi&*^y + y?'Lxmmmzmitiz j £. 

)SL> *^TlitO#^ B B B ^#:^^^^T-^^> ®a@K««0#gfS**'ftJi^^a 
SKSi^fltt^OT*, JttKlftfg^m 1 ?- • IE?L#liJj^-efg:'J -^mvt#14co^^ B B B ^*#: 
T F T*7F*T-£ , #Ev»«^ • IE?L^iil)^-eiESlf^^i^v^|g B H B #2g#T F TJ§j2@i& 

nmnxnmt<DMmmm%±^^mw.i)m htiz> 0 

[0 0 3 4] 

*#&9J*>£l 2 iN£ B B B **#^&£@T-^ 

> v±AJi t mm t i $ ^tx^igi&^mtt-m * Mt 4igt, mmm t=—)v 
v&mw* Lxmmm * mm £ *t n t , j. tr * # v 
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[0 0 3 5] 

£ l, fij bi/b r - - )is$km& i>z ni-^m * * * > & a « k # v » -c %-w. 
«ii7f>^u m * m m $ tr * * -> * k «t ^j^** k 

[0 0 3 6] 

#3&9§ogi 3 ojfiatfflmjpCjt^^imojHjs^ffiti, i^ B B B #*#^<b&&«i^ 
^js-raxet, 3t*M£«±£, ^iim^m^m^^Lx^^m^m^Mf&-r^xm 

^m^^^x^^mi^m^f^i-^jimt, mmmr^-^mtrfr^. m^-mrn 

^LT*fe*fJf £itiB£«X*I£:, fffrxk^^ytMICJ: <9^fI^t;^|S B B B ^ 
^li22IaI{^flitH^ B H B #2»M^fMi-^I@i:. m^i£0#*S B B H ^»Wf 
KfE^3m»fc, ^SInIjf&fI^O^ B B B ^2g^ldli22IaIl^^^^i-^>XfMi:. 

Srflfii)#tt*xefc, £8MfcO«i #i@»S!«^^SE^S^53>*ai--6X5gi: 
[0 0 3 7] 

t^#^«<7)ifeit^ t ^t^Hti^iiftiHML, antra t--/hm& 
mommz^vJ-yrLx^mtzftoztizx *k ^i«±ciiaso in^ff^ 

£*i& 0 -^^ B B B #«#ilc7)^^^^-^^^>^LT^|fS^^ai$-tt, 

xe^*y + A/)Ssi:j: ») ^^^it^#^ B B B #2»#g mmmmmmz^^m^-m 

ML, *^«0#*&£¥i*#«Kf|*FgB&, ^iaiHJi&fM^<7)-f.*S B 3 B #2»#:^^ja 3 22 
HS&^Srf^-r^OT^ Jt^lftfg^mT- • jE?U£S&JKt?1B;'; - ? mr£#140#3£ B B B ^2§^ 
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[0 0 3 8] 

«fcJ:tf£#^K#*LK#*#**J&JS1-*xefc, flH^a&Kfc «t #?L 

xmm zm&z*tzxmt, -kmiz mm t n^-mwrn z tz im&KRV 

lY&n^mwm z tzmt&'g.Jkxf&m&m&^miif-m z tz^^^mwm *x * ^ > ^ 
l n a m if&fi« o n ^rnfom k mm * ffM 1- & xn t , ^ t ra^t«f« 
u<D%m*g¥.mwmfr h am-t urn t , ^^<om^m*^^^*t-^^^# 

[0 0 3 9] 

K £ v> T^Sli- £ i u «fc 19 , ^I«^?LIi ± K jg»I! S 0 I * ^ff^ $ 
, *^Ii£^ B B B «^»#:/f 4 fcli#M£tf#<|^fi£#aMMI 4 

*.x. ? > r l fc« jsihii&«*«> w B B B #«#@ »waaigK«BS:®ia-r £ 

la^lSMWi^TFTi tli^UlftTFT^tTh, g^li 1 • X?L# 

isoiicffMt^-t^^o fit, ^nmu^zn^i^mwmfrhftmL 

[0 0 4 0] 

#S&W*>t&l 5 0jS»ffl*«jt^^»«o*jS^ftli, ^ B B B *^#/5^^^»flT-^ 

mzj* y&xm ^Mt4is 4: , mis B B B #2»#^ <b & &^i&K(cjt6m ZT&jfc-r & 

> ftXi ^lif t £ $ -^T^|S H H B #a»M *Mt4lS^ ifffl7x-;i< 

fc**r--A/ft.atwj: t)mM B B B #^#go^iii^^ y^>^LT^iBfb-r^x@t, m 

&n¥-m®-m z tzm^nw^^^mwrn z tz^m^mwm ZMfc-tznm 
t . m^mmvm&K^mtt-m z tzkm^nw^^mwrn z tzitz&^mwm \z 

ti>$^ e m^m^mztzim^MRir^m^M^mwmztzii^ 

[ 0 0 4 1 ] 
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WL^^-yf-y 7 Lxmmm&mmz-t, ^xvcvd, icvd, xa^^/, h 

[0 0 4 2J 

Mt*I8fc, £#3MR-LK. ^?LK*«#^^^L-C#^ B B B #^#:^^ff^-r^XfS 

(Dtfmm MiCJ: I? ISO ^ t >j^Al 1 t ^ 

*^IS^$^-C^^ H B H #3»#:g^B^i-^XfIi:. aiffl7--^Mtffv», 
£>f *>&A«oM&a»k$5-*H-*Xlifc, < t^T--^^a(c J: 

fcxjif^y L TTOfbt" ZXmt, J££f B B B #*#:/I <0&7$iW& *^v^-y 

7 Lxmmm zm&mtzjimt, ^miz mm t # h h h n^m^-m t tz a # b b b k& v&m 
&M&*mfam t tztegr&gh^mwm *Mt*ig t , i^ni£?># B B B K^awMi * & 

{±^ B B B K^^IS B B B ?l^^#®i^{±#|S B B B #«#ii^^^^^ N fc^JI 

s^ifti * ^{i# B B B Ks^^ B B B ?i^«#^ 4 tzk±&m&*m&m y ^yrttz 
m m m &mm <d B B B * k n m m mm * * ^ rtiwrn-r %> am t , ^nmi * 

[0 0 4 33 

t jcwmmnmrnm t * &&&& s ^xmna^mitm l , pj^^ t - - 

KWiKi'ft ^ttA«Jwi3V»T^»L, £<bK7jc*T--;i^3K J: <9 #IS B B B #3»^ 

mnmrnzx-vryrLx^mtifrn -Mao, ^t***«±ujewas 0 1 sa^jft 
$n^>o ^ B B B ^*#^o^w*-x7-f->^LT»ie^®tu$-^^ ^ibk 

*&J»R 4 7t {i^ B B B K5.^#^ B B B M**M £ £{i#-3£ B B B *>IWf 

itmiz&TFmz-Mz. t i>^ B m^mi$-m itzim^nRif^^m^mi^mt 
tzkt^^m^m^^-y * y 7 Ltzmm®mm<D^&*mfrmizfflm®muz j tti 

?tim$L-r&<DX\ Jt^&iJf&v^m^- • jETLSttK-Cfi'J -^mvt#140^ B B B K^*#T F 
T 4 ^t±# B B B «i3 ct ^ISaaft^^fltT F T 4 ^(±^^ B B B *2»^T F T*^*^^ , SS 
^MT- • jE7L»»ft-ce»ffi*<oWv>i|iiefii|£*«:TFT«aialJ»fc *ra-^#^«±tc 
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[0 0 4 4] 

s^ift^ LTM B B a «i -sis t , a^*«js xv&wmmo'j?* < 

£K«fc ^^^fIMtc#^ B B H #2»^^. JSa0tt»*tc^.«fft##fl:JiS:^jfi-r*xefc 
> *^pI«0^^ p b h ##M^^^^S|S^. Jli2HIiESfI^O^.|g B B H #2»#^^ilia[ilfi& 

asfcj&fii-axfifc, ^3fe«S:i^xif3&tRo^7LK**#:a^«b^«i-r*xei:, ^* 
«tf5jBwa*5c*«^*«*tc3t3f#*fl!fi5#»taxei:, ^& 
i(iM*^*^^Mtc^«-r-&xefc*^tPo 

[0 0 4 5] 

ft&o -e-«om. -c>^#^«^^ H B H #SM^**T--^M-e-i.-7^>^Lr¥JtB 

ffcLfc&K:, ^ B B H *j»#^O^fI^^^-y^>^LrM^^ma3$-^, §^*i£F*9 
<7)#-|§ B B B ^j»#^^^T-fMfIit^WS i 2 (nnf'/y'JtO') , T1S12 ( 
f^Vy'Jt-f K) M o S i 2 (* 0 7f> y'Jt^f K) & y'J^'f KOil 

mn^cvD, * > t*x*fmLTs*9 7Lxmit&&mm* : jfZ 
jsu j t<D±Kmmm*jfmL, ^mw^^^'y^^^^zx^^mmz^^m 
ftmZs mmm&mmz%.m&*UMtm*j&i&L. s^iit^i^^mncs^tf 

^a@i^^^<7)^ B B B #*M^iis[Dij?&f|5^fMi-^<7)-e, j6#&JR1U:K^jS 
1-*JttRWfiv>*T- • iE^ttft-Cfi:'; -^«^#14^#^ B B B *2»#:TFT^^T-i:^ 

m^ B B B ^ojsv^^B%#^#T f T^aiai^ t £ ra-^3fe*^#?nt*±ojg*a s o 

[0 0 4 6 J 

#f&9!ofc l 8 0jBWiB*fC**^il*ojHjS*ttt±, iiM& B B B ^i*^£>££«T-S 
mzj*> aAi HMt 4 Ig , J^^Stt^ 4 & KM -6 

>&a* t z&mm&z^x^&¥m*mz%mi-2>T.mt, rnmmr--^ 

^7tc^T--;i/Ma^i O^^^^O^M^i y^^^Lr^FiBfti-^X^i:, iji 
££ B B B #2» ffcH <D^m¥M £ i -y > ^ L T *6^a * Sit! $ -£ * Ig <h , ^7r^M\H<D^m 

&*mi$-m^m?-%mmMi,zmw±£mmzmj&-fz>xMt, z<D±zmmmxmij:m 
^m^^^^-^^^j&m^x nmmnmz&gj&^mfamz, mmm&mmzi&m 

<omm&¥&#.m tzmmm&u znm t , ^t*#i£«o3f jcas s k -f * >mxm * 

Mtilgt, fiJ^lffiT--^^S^ i ff^XfSi:, ^t^MMR** *>SAlOl«^f. 

«F#o»i)#tt^ &Mmmm$Kft¥mmmmzftm-f2>j:mt$:^tso 

[0 0 4 7 J 
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^-->*: 13/ 



i£3£ B B B ^«#:Jf £M;U f!«lfflT--;uftiai^ua^-3S«*-f * >&AJf ^£>^T5M$ 
S i 2 (?>nf>v'JtO') , TiSi 2 (f?>ynO*) MoSi 2 (-t »; 

7*f> v -9- >r k) & fwas^jR v <; -t >r ko^^jkm* c vd, x/< ? *y > ^ 

^fIMO#|£ B B B #S#^K^^T-M£> JSj2IIII&^J*oijMg^?&#:Ji 

v^^ h h b #*#t f t mm®& t * ra-x«paf«o^?L»« ±ojB»a son k 

o 

[0 0 4 8] 

Sr'f *>&ASOIIg&j&> lilt, < <h Wl7--i«i:i J)ifM£ B B B ^ 

<*>OT txyf >^ LT^Fiifbi" 4Igt, ^IS B B B #i»M <9 S^ftt ^X7f> 

^Lt^ti^gai^^^igt, m^mmft^^ffi&^mfam^m^mj&mmzmjtwi 
&mm *i&$L-rz> tm *-*>±* Trie*:, ^xf^y t ^jsah =t 

^7j^^^ B B B #j»^f jliaii]S&^IitlC#^ B B B #^#:g^M1-^X^t % ^ 
[0 0 4 9] 

fc £#2l«<£>*fc& « t $ *TijM£ B B B #j»#:Jl Sr^jS L . PJ^Iffl 7 — — 

twft^^Sr-f * >2£A»t::i3v»-cfl-*iU S &K**7--/MBiaifc J: 0 ifM& B B B #>i#: 

i^l*J<7)#^ B B B #2i^^^fMTlit^WS i 2 (^>nf>y'Jt'fK) , T i S i 

2 (f^>y'jtn') mos i 2 -f^yy k) 4 £<om&&m y'^^ K 

<&i6#tt&JMI«:C VD, * 'J > 7 =5: fffM L t / ^ - x y ^ L TlMtli 

s-mu ^(D-tizmmzMi&L, ¥m>fo^^?*^\)\sf%mz£nm7Fmmz^M> 
^mfernz. fflmm&mmz&Mi&^mfcmzfcf&L, ^mM^^^^-mikm^^ 

SJfcWEWftv**^ • jE?L^ltlJK-efi>J - ^m?E#ttO#|g B B B #2f#:T F T*^» 

ifio#?L»l SOU J:Mt 4 c t ^-e i 5 , f lt, 3fc«tffc|g*-5-«># 
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[0 0 5 0] 

i7-- ^MStc J:i)x-yf >^ L X^-m t-T h II fc . i£*£ B B B #2»Wf <7)^IIlt £ J. 

v f- y y l -cafe* * * s ai $ * a xfi t , mmm i*i o# h b b k#2»# i £ a ^^si^i- 

4>ft< t b&B,1l*mftm*t:lt&&nRV&tt& 

[0 0 5 1 ] 

HhP^Kis «t ^«OM^rn#?LK#2»Mi3 i WI§ B B B #2»#: 

ft£ 0 ^o^^o^ H B H #ji#:e^7K^T--;uM-e^-7^>^LT^pJa 
ftL£f£K, ^ B B B #2iMo^fMlt^x--y^>^LT^If^^^tB$-^, 

^# b b b «^*m i fc*±#BK;Rtf#iejiM£¥*#£ tzu^^mi^m^m^-fmm 

tftlZ W S i 2 (?>nf>y'Jtn') , TiS i 2 (f^Vy'Jf^K) MoS i 2 
•J > ft ^"CM L "O ^ L T & jt14&JR f^ML, £®K*£*i/f <!:^ B B B 3f# 

* {i# B B B Ks.^is B B B ?iffi^*^s 4 tztt^&^mtt-mzxm u *^«*<o 

#&»#i*flsJf 4 fcMt#AK;Rtf£*MI»fc#*#Ji 4 £t±^!S B B B *2»#fl KSE^*^ 
4? ft < *># B B B K#z|^f 4 7t{±^ B B B KS^^ B B B ^ft*«^e t tzl±&m&*mfr 

• ^* L^jiiz2isii^iiit<7)^ B B B #2»#^ Kjganig&3& i S:Bj£-*- £ 

KSiU^jfi+SJtttWftv**^ • X?L^KlS-efg;'; -^ma#14<7)^ B B B S^i»#TFT 

i fctt^ftKX^ieaM^vfltT f t % tz {i#is B B B **^T f T^^^T-t > ^jam 

»««tcKSv»mT- • X?L#ibJ^-e^v^|Eitifgtlcom^ B B B ^*#:TFT^3ailIif&i: *H— £ 

wmfa<7)&iimm±<ommms o m^tM-r^c fc*»-c§* c fit, %nm®L**:<D 

[0 0 5 2] 

« k >f * > a a« Sr^jsi- * is t . ^^ b b b ^«^^ <b 4 * k mm 

> aA§ t *fe&S t $ -^T#|S B B B #*^ tmjSL-r h IS , PJSIffl T- - ;u 

Ut7--;uMIi:<t f)^-IS B B B ^*^<7>«®^^ y + > LX^-mt-f 2>T.mt , m 

^ H B H iji3##^ co^^iit * i y -f - > ^* Ltiii i mm z z> xm t , ^^ffiitrt <t># b b b 

4 ^t±^ B B B K®:^#-^ B B B ^*2»fri ^(i#IS B B B ^*«^#T-fMf5itHiS^ 
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mi 2004-024897 
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14#J?JI Zfcf&i- ^ISt, i^lciil t # H B H K4^3iM Z tz (ii^SS^ge^Ift 

£ tz\z%m&¥-mfom zmj&-tz>xmt, mmMnw&n^Mfcm z £(i# H B H 
z /:(ii B B B ssw B B H i4fi#i z tztegr@i&¥m>fom£^> * y y ttzmm® 

[0 0 5 3 J 

ikmiE^&t tzit^&^mfo^m^f&mi&^w s \ 2 r- > v ^ 4 k 

) , T i S i 2 (f ^^y'Jt'f K) M o S i 2 (^E'J/f Vy'Jt'f K) & if 
fy'J*^ KOl3tftiII^CVD, X a' 7 ^ 'J > tt-M L - - y ^ U 

z fzii&mMi^mfcmzftmL, m^mmm^mn^m^m z tzm^n^^m^ 
M&^mfamztzit^&^mfamtzmmm^z. t i>m^n^m^mz tzmt 
MiWRV^MiUfe^mfrm z tz{i^^mwm^^-y y v Ltzmmm^m.^^ 

&Mfexmi) - ? mmm^mMtM^mteT ftz fzim^nRv^m^u^m^T f 
Tztzu^^m^TFTm^m^t, sv^t? • lEii^mmxmmmti^M^^^ 
¥mt£T f Trnmrn® t * m~^nmm.<o^imm±<Dmm m son izfm-rz, z\ t & 

-tmm&vtz^Lfzmmm, ^mmxmmm^mwmm^^m^mwtmbti&o 
[o 0 5 43 

mmir&xmt, 3cnmm±i<z, ^i^mwrn^^Lx^^mwrn^^-t^xn 

m^ H B H #a»#:^±^, ^Ifg^MI-^Iflh, #T-^«0^^>V±A® 

^m^^^tx^^mwrn^^m-f burnt , tij^fflr--^Ma^tfv^ aT-^s 

>»#jf (omm zzc-y-f-yy tx^mit-r & xm t , ^ b b h #*#:^ <7>^fi^ ^ ^ y ^ > 
i>* LT^it /i ^riai $^^»xfi t , mTFmtm^wMsK^-mtt-z tzm^MRzf^^u 
^m^z tzit^^m^m^m^mmmM^myt^mm^fmi- bxmt , 
mmm t #gkm*mfom z tzm^nRrf^^u^mi^m z tzu^^m^m^m 
j&irzxmt , ^mmm^^n^mwm z tzum^nRz/^^^m^m^-m z tzitg- 
^^m^mizm^m^ui:. t^^n^m^mztzim^nRv^^m^ 
mfem z tzi3.£%iM i ¥mfcm*x.v * > ^ Lfzmmm^mm^^^^mizmmm^ 

^ftmm7f;m?-mmz3infaz%ti<otttf2>xmt, ^w^m^^mf^ ^mmmm^it 
¥$tmg£Ut<zftm-f&xmtz&tto 

[0 0 5 5] 

^mmjj-fcxn^ -i * y&xmzfci&Lfzmirmmz, ^im^-m^m. 
m&£wmmmz%mLtz3cftmm$:%tit)&fr*t, m-MWizx ^m^mm^-i *y&xm 
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i«CWS i 2 (^>^f>y | Jtn') , TiSia (f?>->nO') MoSi 
2 (^e 'J 7*f >y'Jt^ K) & ^Oii^^ v >; -9" ^ Ktf>i£#;14&JIR«l & CVD, ^ /■« v 

<nw&n¥-mfam t fzi±m^nRv : '^^m^m^m t tzit^^m^mizmmmj- 

i$.m £ j- v * y ? l ?t m m s& fiM of^ B B B ^i#i cjg 22 iii £ M: -r & o -c, ;e ft 
^m^KM^jt^fg^m^- • iE?L^sj^-efg:-; - ^mra#ttco^B B a K^2»#T f 

t i±^iii s o 1 1 cm t ^. : u ? t ^ o fu, 3Lnmt&zt<D^ii*£¥mi* 

[0 0 5 6J 

^f&B^o^ 2 3 <Dmmmm%it^mmmm^m^m±, mm^m i - 5 , 11-1 

3, 17-1 9tcfcv>T, «^M^O#l§ B B B #^#^Cii^fiU^[aM7C^ (S i, Ge, 

ft l tzmzmffij&m: mtx&^mzum l tz^m&¥-mwm*fm-tz> xm t , 

[0 0 5 7] 

#S^:frv£Kct tU£\ Ifrfeif^ 1 - 5 , 11-13, 1 7 ~ 1 9 Ki3V»T, 
k: ? * v^r i ^^fiiU^3& B B B ^2»^Jf £, ^aiHS&fIitlc^^ B B B #2gM^ 

ML, *^^0^^ H H H #2*#^^^iiRp^C|zg^7C^ (Si, Ge, IS, Mz. 
l£^®iM i mJ&7tm<V S i Zmz-l£ l X l 0 2 1 a t o m s / c c Jil± (ftlxffS i F 4 & 
if*3 0KeV, 1X10 1 5 atoms/cm^F-XffilA^J:') ^t>?±AS 

7t t± -< * >- k— tr y y Lx^m^mwm ir^m^-m^-mit Ltzmz, 6 o o - 6 5 0 
vx 10-1 5B#^fij^o@ffi^gic j: n^^nm (m=F ■ lEji&mm ^mm^tz^m 
Mi^mfomzmfFm^UKKm-r&vx, nM^mm^ntzmi 1 - ■ s£.ii&Mfcx&^>\&) 

- ^wm^^^m^mwTFTU^m^tn^mi' ■ lEimm&xmmm-fi^^g. 

- ? mmf&zm Lfzmmm, mmmxnmz^mnmm^ft^mTrsmwtimhtiZo 

m^i£z\<Dmffli&£:iz x n%i£k*r&*mm Ltz^&s Ge, £&& 

f^Eg^iTc*^^* < t i> 1 to^^ai («x«r ixio 18 -ixio 20 ato 

ms/c c) ^f£«t, #^SS i §0|S B B B *l#C#i£i-^»^M^jg:^L, ^<?)i^ 
h U^4r(£«i-4 65-e, i^+^r U 7#»j£T-ft P e &«tf>^|S& S i TFT#fl?)ft5. 
[0 0 5 8] 

#H9§<9#2 4 Oj@»M«^3fc^^Sfi<ojRje^(i, mf|EW*a6 - 10, 14- 
1 6, 2 0 - 2 2 K*5V»T\ S^«tf>#M^£#S i fcli^fiRX^ISfiffi^* 
#^i^{i^lS B B B #2»#®^^ B tlCv'J 3 >, |g, »4^Eg«7C*0 

^ft < ^ 4 mzj *y&Attzi±4*y F-^yyLtzmzmmj£mz j ttx%iM,%L&z 

mm L 7^#|S B B H ¥2»M ^Mt5 18 1 , *^fIit<7)^ B B B *S@ «■ «Jf9 L ^^ B B B *2»#: 
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o 

[0 0 5 9] 

^ii^&K £ tUi\ Buf5fM*Jl6 - 1 0 , 14-16. 2 0 - 2 2 ICjs^T, 

fc«*aMRWKH8i7C* (S i , G e, ») , POxtfS i *«x.fdTl x 1 0 2 1 at 
oms/c cJil± («x.tfS i F 4 & 3 OKeV, 1 X 1 0 1 5 a t oms/cm 2 
©K-Xi-C-ft^A) * t>ftAI K-tf>^Lfc^tw, 6 0 0 -650 

- ^ tsitt©#iss*«ftT f T$ft^ t , ss^m^ • lEn^mmxmmmtjom^ 
IMS * -e-o £?lr¥*#« &&^im->'&xmv>wufrbfrM lx^mw * k #*t . 

ft, «x.lf:©IMfiCJ: ^ ii& B B B *ig£flflJiP Lfc^&S ii^l^ Ge, f&& 

t <7>mM7tm<o'j?% < ti>i ne>&tfzmm («*.ur 1 xio l8 -ixio 20 ato 

ms/c c) #*r£«£, ^ItHS i )H*(7)|§ B B B |i#H^^i-^^^^jg:«t. f«I 
[0 0 6 0] 

*%w<om2 5 ojg»am$c**^««o*a^rftji, huibw*^ i - 5 . 11-1 

3, 17-1 9tCi5V^T. ^^fI^O#-|g H H B #^#:^^SI§ B B B ^$-^^- tt^tS^ 

um Ltz^m^mwm^wL-t i>n^t x ^^^^^ B B B is@^tij^ 

• KSspSmfc*:, HS[lIl^fIitcO^ B B B #2»Mt3il3iailI5&f|5^, ^^WM-T^I 
[0 0 6 1 ] 

*«ii6*i*»cJ:tLtf, frffiW^S 1 - 5, 11-13, 1 7-1 9i:fc^t, +f#x 
IIL, ^7FfI^co#|S B B B ^2i#®^ii^6{jnx e 77 y vjlv >^7--;K **v^i 

Afji itmm®. v - *r- r - - ;w0u x. i * v -? p - -r- , ftmMi&&bik kx&k 

FBWLr^BtXfi#^StX(±*v#lt^Oljn^i:^ip^ i ^ - T-|S B B B |£ 

&MmxR-oi&<) - ? mmsnv^&^mitT f rm^m? tn^m? ■ lEiimmmx 
mmmtitDm^^mgk^mtt-T f rmmmmt im-%w^u±izm&-i-i - tares & 

m^mm<D^m^m^m<Ditmt, mz-i£*<?>mmfrb 50-200 nms?ofi# 

%t) X^-oXX^o 
[0 0 6 2] 

*%m<Dm2 6 ©iiii^^s^icii^ftit ttBeift*$ 6-10. 14- 
i6, 20-2 2^j3v^r, $tmm&<r>&&%*mi*m * tiitft&KRw&m&m&^m 
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[0 0 6 3 ] 

iiil±\ Hufeif*^6 - 1 0 „ 14- 1 6, 2 0 - 2 2 tCiSV^T. ^fcH 

mz^gkw^mim t tzii&MRV2>&B,w&¥mitm t tzn^&^mtt-mz. mm 
xmmmti<7)m^^^^m^T f t /garni® t £ra-^#s«_t^j5£i-& £ 

^fI^O#|§ H B H #2i#Soa:K(±, #!l;lf;r^?)jtl]:^t> 5 0- 2 0 0 nm^$0#2»^: 

4 if) T**oTJ:v^ 
[0 0 6 4 J 

^mn^m 2 7 ©ini^f^i^iMSii, mumm-m. 1 - 5 , 11-1 

, m7Fmm<D^^m^mmLtz^m^m^m^mmm^-ui, mmmmmm^^^ 
^mfcmizmmmmuzMfc-f&jimttt^tro 

[0 0 6 53 

*$k3kJj&fc .fcfuf, Huieif^ 1 - 5, 11-13, 17-19CM»T,^x 

1 0 2 1 atoms/cc JilJi (^JiffS i F 4 0 KeV, 1 X 1 0 1 5 a t o 

ms/cm 2 ) OF-XiT^t>ftAit) iiAU:^^ HufE^^ltco#IS B B B #2i 

#*#T F T tolftT-t , ^^1? • iE?L#lilS-eWH^<7)i«v^^ B B B ¥*#;T F Til 

ft, 77 7->a7>7"7--;K P-+F-T--;i/£>& v^i^^^ >77x-jk; J: <s 
ft^TMJtO#-^ B B B #2l#§co2£R(±, ilUx-ti^OftM^^ 5 0 - 2 0 0 nraif^O^fft 

tliliE# 2004-3020266 
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&£f) -C*otJ:v>o 

0*£ B B B *£S£tlJf*P Ltz&m&S i i^C, Ge, $§, f&£ ifOGgSoc^O^fc <fcUS 
O^ft^iifi (mx.it 1 X 1 0 1 8 - 1 X 1 0 2 0 atoms/cc) ^ $ * & , £ 
IS B B H S i !ilO^ B H B #£#li#£1-&^£©«U fOlXM/^ift«t40-e, i^^-v 
V 7#lbJ^-ei^p a pK<7)#|g H B B S i TFT^#t)H^ 0 
[ 0 0 6 6 ] 

*%mom 2 8 WjB«fflW&jfc^£^M©jRjt;£g;{±, liuISfif 6-10, 14- 
16. 20-22 H*>v>T, */J^Mi£o# B B B K*«#Jf £ fzim&KRTf&m&Mfe^m 

*C tT?|g H B H JES?:flJ^ L7t:^^ B B B #3f#:^^7TMi-^.X@^, m^mm^^m^M 

[0 0 6 7 ] 

*«3t^ftUJ:fttf, TitTlEf* ^ 6 - 1 0, 1 4 - 1 6 . 2 0 - 2 2 Ki5V>T, 
i£^# B B B «#*#Jf £ ?t {i^SKS^iea?!^*^* i i±#l§ H H B ¥*#:^ mm 

m&¥mfemtfzte^&&¥mfam*m$i&]izisi)ay^ i&ar^oeg 

$l7C5ltO^&< fc t lU&J *>&Attzim-> K-t°>^\ #|x_tfS i 1 x 

10 21 atoms/cc Jil± (00 x. Jf S i F 4 ^t^3 OKeV, 1X1 0 1 5 a t o 
ms/cm 2 ) CO K-Xfe>ft>aA^i') SAL/:!!:, f^M*£o^ B B B K*2lWi 
i feJi^fifta^ifeigiilft***!! i £(±^*§ B B B ^2»Wi KSWWK Xe75r>a? 
> 7*7 - - ;k * * JRXfijftlfcfflE l/--*f-7-- ;u0« x tf v vv- -*f- „ 

y\ > ■/£ if* .to LT»Mxt±*j6»x»i**iK«aiojnrst jsmk «t o 

IZUmZtltzW.* • IE?L#i|jJ^^Sofg:';-^^-i;f#t4(7)^^ B B B **#:TFTS^T-^ 
. ft^MT- • JE?LSKjJ^-eiEi!jH^cOi^v^^ B B B #3»#:T F Tmm®&t&m—3Ctt&fc 
±i:fMt^;U 5 t^o fit, 5t»l6«*-e-o#?LJt^#fM**vMi>f *>v±A 

ffe^^i*0^ieS^*#:»05fcSf±, iilf-f^SI^t, 5 0 - 2 0 0 n mi££<7>#i»#: 
4 if) t^otJ:^ 

iMCi 9teifl&&£fliiJ»Lrt:#i|£&S ilti:, Ge, $k £&£ £<DVSm7tX<0&%: < £ 
*> ltto^-tf^ai* («x.lf 1 X10 1 8 -lX10 2 0 a t oms/c c) 

[0 0 6 8 ] 

*S&9jOf& 2 9 Oj@»M«ft*^^fiOi!i3t^rfe(i, |tf|2IS*S 1 - 5 , 11-1 
3, 1 7 - 1 9 K£5V>T, *iftxt>^yt;^fi;j; 19 || > y^x^A, 

izg^Tc^o^-^ < fct 1 a*^i-^#^ B B B #^)i*^7FfiM^, GgsiTcSJfc^i*^ 
@+ij?s<:«^-eTis B B B eg*$ij^ Ltz^%iM i ¥t$i$-mzfcf&-fz>xnt , ^iM^^e 

!I*MtiP L7t:#IS B B H **Mtc^^a*> JiaHlS&fI^<7)^ B B B *2»Mt-MI52(iIlf& 
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&*zti?tifm-t burnt z-ktso 

[ 0 0 6 9 J 

^Mi&li&iz inif, HufEIS 3fcJE l - 5 , 11-13, 1 7 - 1 9 UJ3v*T, 

tioftg - ^mrL#i4o#^ B H B #j»#T f TfE^ss^fc, iss^m^- • lEiimmm-cmm 

1 ao^W-j&*jgS (ffllx-tf 1 X10 18 -ixi0 20 atoms/cc) 
[0 0 7 0] 

#f£HJ3<7>|g 3 0 ©ig*Sm$Cjfc^£^M<&Rj6;frft«\ HaieiS^JM 1 - 5 , 11-1 
3, 1 7 - 1 9 IZ&^X. ^f#xt>^yt^S(;J:>)§, ^-7- .7 A, f&fcfw 

E3«i7E*o^4< ti> im^^-rh^m^mwrn^n^mmz, mmitm^^t^^ 

[0 0 7 1 3 

HufBlf*^ 1 - 5 , 11-13, 1 7 - 1 9 \z £v>-C, 
ISL, *^i£0^*§ B B B ^Wf tC^tfj^X e 79 y ->a5 y?T--fl>* $>Z>W±'* 

7 t± - r - - )vm x. (f x * -> -7 ^ - -r- , nmmmh^z x&jtn 

mtz ±&mmxit*mmxmmmftm<DMmti§%it,z x n m&gkitmtz z t -c^s 
^mmLtz^^^mwm^^m^-u\z^m.L, mmm^mm<D^^m^mizmm 

^^mit-TFTm^m^-t. n^m* • JE^mmxmmmtf^^^^mi^T f 
Tmmm&tzm-'3cw&M±! l zfzi£-fz>zttfx^2>o ^-lt, -3mm&.*z<r>&ii'». 

mTummzfrm-t & z t\,z x *). ss^miP • jEm^mm^^L. ^i&v-^mm.m^ 

^^fIlt<7)^IS B H B ^«^®oa[Kiix Wxtf^OgiB^f, 5 0 - 2 0 0 nmm$<D¥-mfo 

^H: J: «} flltt L^#|S H B B S if^C, Ge, IS, »4^Egfll7C*0^& < t 

l&O&Jfrtfmm. (fflxtfl X10 18 -ixi0 2 0 atoms/cc) 
#*S,&S i ^<^IS B B B *i#tc#^i-^7^^^jg;ML, ^COJUX h U*£fg:*£1-&0-C, 
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[0 0 7 2] 

16, 2 0 - 2 2 Kl£;v>T, 3§, r^-^A, i&^^oizg^Tc^o^^ < t i> 
[0 0 7 3] 

*»3S*ffi*wJ: jitf, flfrffiff*^6 - 1 0 , 14-16, 2 0 - 2 2 Kisv>-C\ $1, 

s^^ B e B ^ft^2»#:s t ^{i#is B B B #SM &&&*UM*m * mm®& 

ISCKU «^fHtO# B B B K^2g#:JS i fzte^&MRV^&i&lE^mfam t tzltgr 
^ B B H *i@?rtlJ^ L7ti^|g B B H ^2»MtC«^^T-^^> SaEl*&«JaoJiM&||4-*fldlKjg 

mmftTFTi^t, H^li 1 • iE?L^i!jJ^-eiIHi|jf^(7)^v^^ B B H #3*#:T 
FTaa0J»t ^t«f3fe«±tc^-t4it**-C#-6o fit, 5:^F3fe=K4--€-0#?L 

* & w± 4 * yftxmom&frhfrmLxjLftit&jik *) #tt, smtCTt 

ft, ^Jx{i"|g B B B |iS^$IJ^ Ltz&m&S Ge, #S, ¥<DWm7tmt>4?% 

< t(> 1 ao^ft^its: («x.tfl X 1 0 1 8 - 1 X 1 0 2 0 atoms/cc) 

#|g B B H S i ®c9lS B B B *S#^#41-*^^^fg:icL, -?-<7)J|g* YVX *1&Wir2><D 
X\ i^^^r V 7SM-Cii5D a pMO#!j!; B B B S i TFT^#f>^i^„ 
[0 0 7 4 3 

#f&9iOt& 3 2 lftSBIt*£ 6-10, 14- 

16, 2 0 - 2 2 H&^T, IS, Y A , ¥<OW1fcjt%<r>')?ti; < t i> 1 

/: iii H B B f s ^^^itfffti t tz\$%mgk¥-m®-m*nmgui\:-f & z t x&^m 
zmwLtz^&&*mfomi l zMj&-fz>j:mt. mmmm^^m^mm Ltz&m&^m 

tfo 

[0 0 7 53 

^MJt^ffi^itiJf, WufElt^6 - 1 0 , 1 4 - 1 6 , 2 0 - 2 2 K&WT, H, 

mm®&mmzr*m. u ^fi^o^M^wi * /c{±# b b h k^.^is b b h ?ii£*3»#:^ 
*sm?& v - hp- r - - ;M3) itfx*wi/-f-, i^mmm^K ± & ytmrnwimm x 

TFTj5**?t, ssv>«^ • iEii^m^xmmmt}(OM^^^mi^TFTmmu^ 
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fE^TlM^*£ B B a #>*Wioe£Mi±, 0IJx.(f-e<7)^M^fb 5 0- 2 0 0 n m?l$<7)#2i#: 

)nzx nfti^mzmfflLtz^mMiS ii^c, Ge, t^mmytmo^^ < t 

i> 1 n^^tf^MM (iilfixi 0 1 8 - 1 X 1 0 2 0 atoms/cc) Sr^W $ ■£ 
#*S B B B S i ^0^ H B B *i#U#41-^>^^^fg:«L, M/^^«tSOt* 

[0 0 7 6] 

mfrb4?%< ti> ztzim-> axe z xm^m l £&mt $ - 1 
, mmmztzitmmmso imM^m^^m^mj-mum^nmm^X'Dx^n^n 

[0 0 7 7] 

&iLm*mi£m z tzummmr^-^mm^^^ ^ftAioi»is>&o*itt, mis 

[0 0 7 8] 

z tz nmffim r - - )v®mik<o &xm<vmmz m. izm^-t %> z 

[0 0 7 9] 

Ztzitj ir >&\m^(D v — «f -*nx*> * W± P -7 * - ? - v j. y h traltc i 
[0 0 8 0 3 

[0 0 8 1 ] 
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Z) o 

[0 0 8 2] 
[0 0 8 3] 

fzmizm^&xmit. &z>^im&&\mik Ltzmz&mnmm%±¥m^mwizftm'? 

&ZtlZ£*)WbtlZ> 0 
[0 0 8 4 ] 

m^y-eiA <o Uiftzm, MwrnrnM®. Lx^mm^ma x ^sbisjm Lxwm ttza^ 
s^^pf';^, x mzm^w Lxmmt tzm^it^m^mf^WL^^ p°p 

[0 0 8 5] 

jgM^SItSLCDti, -^IS B B H #3»M<7)«^*^^^ : F-^«l*Ic0^.p a p^-y 

Am±Ltz'mz3iwmfcZftffiL. ftmkvMwmm^ft^m^m^muftiz^wfrzm 
mrnxntj^ttii. &Mmmn%it¥^'mmzftm-$-z>z\ti<zx n&hti&o 

[0 0 8 6] 

y 7iz5.wfa<D&&-f-y ytmmMx^iotttf, &mnmw^it¥m7figiwizftm'?z> z 
tizx <onbn&o 

[0 0 8 7] 

-JJ. HIlIMf ^ L T W^Ii^lIS L C D (i , ±$tt3£W(DmMm 

n%it^mmm.(DM^ : ^zis^x . n%it¥^mi-mm^mm$L<nmmmnu\z 

frmm^mitL. z^^izmmmmmT-izmmLfzmmmm^^f&Lx^mM^xzf 
nm*&m l tz^it^^m^mmz, mwmmmfc Lxu^m^mn x mi&\$m t tz 

frv>, z\<D^m^mmmm%t/t^m7Fm^mmzmM^w^mmmmmx^^)if^ 

[0 0 8 8] 
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[0 0 8 9] 
[0 0 9 03 

mm-rzufr*x->y*>inz£ *m*u zom^LtzUftzjt&Mmintzx 
^mm^tmtL, ^<D±iz-mmm^m^zmmLfzmmmm^M^ Lxm^mm&axv 1 

[0 0 9 1 3 
[0 0 9 23 

^f^o^ B D p^-y zr^mmmmmx^^nn. ^mmmmnyt^m^mmiz^-mi- ^> z\ t 

[0 0 9 33 

r , frm&vmmmmnit^mTFm^fc k m. w ft zmwmmmxm y> u v tz & 

U r oft* L fc»*^*aatt#fti: i *)a*ji**W¥fi'fbL, £4>±KH*fE*3R 

izx vnbti&o 

[0 0 9 4 3 

mfr*z->y*ytnzx j?i&*u z\<Dm£:LtzUft*itm.&mm\zx *> m^^mm^ 
mitt, z\<D±izmmm^m^i l zmmLtzMmm.m^^Lx^m^misxv ! ^mf& : m 
Ltzmmt^m^m^r&m y -f\,z, mmmm^Lxmmmfma xv&mwk 

mLXWWLtzttft&foVyJsk&T-y 7°Z, mfe<Ofe&** y ^^Lti^MTy- 
*U ^•^»am^7t^^^g{;55'iiJL^m^at H a B -/iA$tili> *&m±iftfii£AitJkL 
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[0 0 9 51 

jgra^ML cDtt, frM&<vmnmw%ifc¥m*m*mmz&w%%. 
£ mw&mm -cas 19 # tt % , msc*^^*^-*^^)*^* ^ism m? □ u k m m 
■tz>ufr*x-vi->jnz£t)yk£L, z<D&£LtiWfrZitm®mmiz£ 

[0 0 9 6] 

M*ri»ihJKiSL-Cit«l3Sa^8 0%Jy.±O7fc^:#tt^MJ£i-^ 1 (W/m • K) &±<£>& 

0 (W/m • K) JA±OS5«tfi5?|[tt^9^«x.»drj«5tjttt't9 5 -7 ^#£ B B B #: l^t^ife 

B H a#:omill^ fcliftiMgO (v^*->T) , Y 2 Os (^;MJ7) , CaO 

7) , AL2 Os ($^ B B H t77^7) . B eO (^'J'J7) , » B B t7 7^7^h\ 

4 7t:ti1iI^b%IS H B H ^0#^ H H H i7c(±#|S B B H Y AG (Yttrium Aluminum Garnet) , Mfrffi 

fcli#igSMg A 1 2 0 4 , 3 A 1 2 Os • 2 S i O2 > A 1 2 Os • 

5 i O2 , 7 -y Ifc^ijMgalft; (7 ;Mb77^v7 A, 7 Mtv^*v7 A, y-yit'S 
'J7A^^) , fvffl£-J&^-¥^> Kin - h Lfc*5»jtete-fe? 5 y * fct± 7 

[0 0 9 7] 

Kitiff^ o im 77- 5 * , tamm <dkm m±mf*j& <r> mm tr 5^ci wtr se^^fs^tt if ? 

X fcteffi-f * £ , fc x tf, AMi i •) RltP7jihM7TMO^ B B B -^ 7 r >f rffimify 7. 

x #|t B B B H7-7 T 7 0*f|filSS, $t B B B f> i^lSH^T ^ 

7w$#3ms, RMKitiii7T^<7)^ig B 3 B -'7-7 r -f 7mmif9^<ommt Lxm^mitM. 

[0 0 9 83 

SfcK, 7'nyx7?MitlLCD^IiW[p)S« (77 7 7vx7if 

&j§a$8 0%m±<7)^#14^MJ£-r^ 1 (W/m • K) JSL_LOJft«ife*tt3tr9^«x. 
li'5$#7X, ^BJ!*£ B B B 'ft#'5 7 (^tt7A, 7'J7-t7A > *Dfa7ftif) & fc\ 
MJ3S*fl»jh)glitLr*ifii»ita5p8 0%JJLttf>^*RM££?»J£1-& 1 0 (W/m • K) w 

MMgO (7^-/7) , Y 2 0 3 ('f 7 F 'J 7) . CaO (*fy7) , AL 2 Os 
(#^ H t7 7^7) , BeO (^0 0 7) , #|£ B B B -*7- 7 r >f 7 4 fc\ * fcl±«BMfcf&*& 
JlttOiiMgJIi fcte^HY AG (Yttrium Aluminum Garnet) , i£*£ B B B £ fi^*S B B B M 
g A 1 2 O 4 (7 kf * ^) . 3 A 1 2 O s • 2 S i O 2 , A 1 2 O 3 • S i O 2 & £1 , 
7 itm^-m&W (7 vitU 7 7ffcY^*^y7A, 7 yfb/*'j 7 A&£?) , & 

m&j&vj^^y Kin - h LfcWit*tt-b9 5 •> fzity ? ItVo&ffi&foi 

fcit&mm&ikif?*. Tk&K t*<Dmwmu*mit&<Dmm&Mmxn{iio &*tz> z tx\ 
m*xttifci l zttLx&^mmmm$:5£mLrmmmik, Mmmit, mm^it^mmt, 

[0 0 9 93 

& *3 , fc £ x. tf , AMi <t <9 R#tl»ihK^« L fc1SMB«f * L <7)**S B B B 4 tt #^ B B B Y A 
G^gv^iT. m/MDVsmir 1 ?*. #IS B B B 4^(±#-^ B B B Y AG^v^iX tf^;i/^*t|pi2g«, 
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S £ tz it #-|S h h h Y A G v » fi x M * )V <r> ffi m if 7 X t Jji & & $ tz f± ^fe B H H Y A G sK v » (± 

[01003 

m*>&*$m¥&itL, m^mj-izmmLtzmwmmRWRv&ftmMmLx&fat&mz 
x?f^L -c 7i&iiiii±*t*4 * * tB $ * , v » i± mm zh-lx itm^mm ^iai?-e 

M±(ommMm^M^xmm<Dmnmn^iM^mixM^^ c\ t^^^(Dx^ 

[01013 

v y xfflmi<zK%imMf&Ltz~? j 7 o i/>X7i/^f«©it[p]itL jUFS&oig^rap 
a wr one rsi inu&is l -c se i6j ^ tf o fc j@ * m mmt^m^mj-m^ £ m. & & t> * -c > 

LT Ait lb L/;it:, ^t«F*««:^?LK#*'l*«Xtt * * >ftAfOl*I^ 
<b#SIU £«RtIt. C-caiSI »> S:x 7 f - V / L t*a»tttfft**ai Jfiv»tii(6i» 

k Lxmife-t2>&-?4 7 u u > xmmw&KMmjtmmf&Ltz'? 4 7 di/^xtu^m 
ov>r * n u > x^ifexmifc2&xftMft<Dmm^mzT^&xwm<DmMmnm*MMm 

[0 10 23 

tz?>x\ m^mMnwmfflnu^&mMt^mfomzmzkLtz^ mmm&m&jt®. 
a Aft* »c j: « s^t^oia^ 4 Kit-e § & * . h ft * fflJt $ * a £ £ s 

o 

£H*HP*8rtS^&^&JKR*T-**tfcfcLTJ3< 3&v>A*t 
[0103] 
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[0 10 4] 

tftzm Lxm^im^is x ttzm^^mmm^mmz, mmm.m^ itse 

[0 10 5] 

mte^Ht-Tv-^L/cf£« B H B &AftiliU ^^o^SI^tv^ ^*<fcfe*^« 
[01063 

mfe^^-ii-Tv-^L^:ft^^ B H H y±A$tihL, £#a&K«>5Mi «rff ^=fc<fcfe^« 
#0®£K§PlfccajfcjM14tt**£S&m$-*i\ - o^f^o^M^^^H 1 ^!*) 

[0 1 0 7 3 

ftmmMMtfL Lx&fammis x M*aL^^i^ip B n f y /^o^n,*- 

[0 10 8] 

* y 7^^t-Cfife^^ii:Tv-;uL/cmtc^ B B B v±A^I'ikL, fc*T C 

[0 10 93 

aattwfl-uj: *m#>&^M¥*aitu ^h^z^zizmmmmm^izmmLtzKMt^ 
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nz< ^^mmmm^^m^mi'm^m^u^mmmnu^ytmMmin^x watt 
tzmwm<D¥&mm l c d am h ft & 0 

[0110] 

# £ s Tfls o ft tt tz m^;^«^*T-Mo^^^<7)®* n □ as n *b ^ 1- 
toil l, $ fc*: zKmmwtfum^iz&m.LtzKM t m&<D—mt&<7>mmn.m&Mf& l 

[0 1 l 1 3 

**v»»±, ^^M^^is^sL c d(±, ^-m^mmmm^i/t^mmm^mmzmm^ 

Hk-fZMfr* fizz *) Bfe*U £©Bfc*Lfc«$fr*jfc»«teW»K:J: 

93 « s mm l x be [6] m t&hl & «t ?>* e ft #l a l t ^ »f l *t ft &k o & n ° n * y % % ^ je <a 

[0 1 12] 

ie*a[oaaa*v»jii|iaaaLCDtwijv^r, ^jtsm^^M^^osi 

[0 113] 

, sni^^gifc L-roje*aio±w»*ai^r«E L**»?>n*o 

[0 1 143 

iz x nnhti&o 

[01 153 

tfz^ ±.ttt%w<r>mmMn%jt^n^mw.<nmmxmz&^T^ ^mm^mmmm.^ 
3t¥m^m¥Mmz$iwtt.$:mmmr*Wit)ttiffz^ mmmmm^-iz.mmLtzmm. mm 

BK#aii-S£ HzX 0. jg*S<7>±M«ftS#«EL#»<bft* 0 
[0 1 163 
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[0 117] 

»t, &mmmw.%±¥m7fimmzfrm-tz>z:ti<z£ vnbti&o 

[0 118] 
[0 119] 

o 

[0 1 2 0J 

*st*en*n#*fr<ov u 3 ^rfl^-^Aia&s (fit, siGeitin) £#?lk 

j£U aaHHHS*»w5I*QllHI#*#OS i G em* is- KCl^f t > 

ifM£ B H B S iI«±i:l^P»i^S i Gei^iSU ^M^iKjft 1 Lt^ 

»*<o#fc»Ji«:5SL, mM®mmm<Dmmmz^y?->?Ltzmz, M^t'^vt 

;H£gK«fc tJi^fJtl-f'J S il^MU Jaaisll&«J*fclI*^inJ*##«>S i G e 
COS i G eliML, Sff^OS i G elix? 

, S ixtf^^yti^CJ: •) 3fc^»Jrt£#'j S iiaHII^flMHiiM^en^n^ 
*#coS i Gel^y- KJ:S*f ■v > * ;Hf<7)^ S i Ji fc^jfi-* Z> - t i:l 0> 

£Pftl¥3M$Jl0S i G eS«W"CBffS8ftS^x.ff G e iftjS 2 0 - 3 0 % fc 4 * ffiftftft t 
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[0 1 2 1 3 

M -r - -f \z X L ^^«|-Cff U^ ? IHw 0 *n*JH#t«ffcfflf - - # 

KSrfir ? - ta ? -e£& 0 5H««ttrt«>$Mi«KftoTi*^jft Lfc»^±* flirt** 1 
c: o ainwjHwafta -r - ~/<7) mtmmmitmmmM x^tm^w £ n £ o r% ait « ^ 

y > ^tr <b & f * Klh-f * - 3&*t? i * o $ h fMlltfftlf- /lif^I© 
Mfttc «fc o Ttt* * ^ f ») fiJSt L^-f < £ h ft #lif£ti*85£ I) & < £ Bfc*-*- * 

T** 1*1 £ M L fc r-v %M * a*#Kt £ tt fiJS|B# \z V* - v £ »t £ <0 £ |$ 
[0 12 23 

£*nmrk3bjs; l fz^m^mwm<Dnmm.<om¥Mm *. wrs m * s»t s & i» 

[0 12 3] 

#*fMi * & v> ti n^mitm & & ^ f±#,r B o^ass * l 

< t i>m^muitfmit^±mm,^^fi^iim\zfmLxf)-h%m^mm^m^^ 
^mm^-mt l > * bj£ t fz^^mtm * * v> t± $> %> 

55 1 - > flit to m M^-U * M L 7t # IS B B H wfflllfl52b*v»(±±«BS. ^ ffiiJ i: 

*mmm*ifrLftmyt&ikmmzT-x i m&iz trs <z\tx\ m^xm^z x^^m^ 
^\-vt -y -?*m±.xh &<nx, t f t <d ] ) — ? wfatfWik z ti, mwm, mmm, m 

[01243 
[0 12 53 

jt^m^m^mm^mTFmm^^mmmnm^iznBi-^m^^ xvmmm^mzn 
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ft < -f&o 

h k > h (DKmytmn zm&m&Kmmytmx® cotTFTo'j-^is^K 

it LI®R£iSi#>£o 
[01263 

[0 12 7] 

-e-LT, WE— *#?LK3M*#*#»ifc<B*fcfc-r, *>£>Uf 7>8t&, #?LK 

*m*>»jaaiS*CWJR JS32ffi«>jS*£ S 0 I m% t*<DM, ?77^ fil 

[01283 
[0 12 93 

(1) |g B s B #3fMO^ffitz^t® ML> S^^i^Jf £?SLT^:ail]S&^it<7> 
[0 13 03 

s^«t nmmmmzgr&Mt^mfcmz, mmmmmmtz^^mfomz^tirtifcj&L 

, K(£ DT77 7ya7>7'7--^i^ (iEUS/jScUvS £ fi 1^ - -»f - T - - 
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Mir&mwKftmtcmmm, mmmx-mm^mmmL cd^, mlcd, #iti§a 

LCD, iiMflEL, TMI§7tM^r1tE L^^O^IfMm^^^^lim^f'b 
[0131] 

(3) &&M>¥mfcm<Dm^m£*m£Lxmmmzmiiiz-£. ^fiitr^TFT^ 

#5S C T 7 7 y v a v > - - )i<m i a i 1^ - -9-*- r - - 

^mm<D&&M,¥m®-m^7jkm?-ui. mmmmmmn^&^mtt-mizmmM&u* 
cd, iiMitiEL, TiMftE L^t^(omnmm%%^mmm.m%hit 

o 

[0 13 2] 

(4) fjiE (1) - (3) mv^-c, mz^mi&<D£i&&¥mfom<D&zmm<)izmm 

7tm (S i, Ge, $1, #&&^) 1?!)x.l£G e ^ ^ LT#|g H B a ^i»#:^ ^# b b hK^3» 

wmitLtzmz, mmmmz ± <om^m (ht- ■ lEimmm) immLtz^^m^ 

m^^^mwTFTm.7^m^-t^mi- • JEiitmjgxmm&tfvm^&gk^m 

<D®iM i $m!<zftj£-rz>7F&*i&mL, f^ix h uxz &<vx\ m^^vrmmm. 

•fit, 3cnm%L*frmLx3:wi£Ztet)ttrt. ^mmmmn.it^mTFmm^mir %> 
z\t\zx oiijwmT- . jEjL&mmzmt, ^i&v-^mm^^^Ltz-fu^^ 
t'(Dm^±^Am-t^mmizum^Mmm. mumxMmz^mMmL cd*?, mmL 

CD, #iti§SLCD, -hffif&^MWfE L, Tffif&TfcM^T^ E L ta b'^MW-MM^Jt^ 1 
[0133] 

(5) #^ B H rf|#l©Mi:^7X7CVD, ICVD, Xs*y ? *) m^frt'iZ 

i n mm t m&m^mfcm z tz&it&^zf^m&u^mwm t tzkt^^mwm 
£ffMu 'j>*< t i>mmm&m$.<D^&'R^mwmt tzm^ 3 njkxf^^mM^mw 
m t tzkt^m^mwm u mmmmz^n^m &m t tzmt&nikrf&m&m 
j£*mfomztzi±£@i&*mfemz, mm®mnmizw&&¥mimz^ti j etimf&L, 

£-I(:£i:T7 7 v yy°r=.-)vmt tzi±mffif&g:&£ tz it u -*f - r )i<&Z 

fzimyt7>7°T~-)u&%t*K£t)£ig> B *m {mi- ■ lEimmm mMizmmLtz^ 
@i&¥mfcm h h v^(i# H B B n^mi^m & & ^ im&mR v t £>&&®,&*mi*m izm^mj- 
ui, mm®&mM<v&&gk¥mfomi<zmM®muz^nrfcwmir2> z. t izx n , &m 
tzmm Ltzitmw&^wi 1 - ■ jetlwit^'j -^nmrn^^m^mwi: ft^sv> 
im&w^-mfoT f ih%> ^im&WRvt&ft&i&iE^mfoT f TM^mi-t, 
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S2LCD^. MLCD, fjSaSLCD, ±MI&#;S*r8&E U TMI^SWIiE L 
[0134] 

«igffJl i t(i#-|£ B B H ^*f$i £?fM L, < t t H3a[i]S&fI^co^ B B a K#2g^ i 
/:li* B B a SS#lt B B a iltf«ftl $ £f±#IS B B B ^»#:/I U 

iE?L»»JS) LTt^^^^g*^ v^±^ B B B «^i»#:^*>^ v^Ji fl B B SS 

a r £»JI«#NM^JlK^*^»*:, ^3(iI{E&Mlt<7)-f.^ B B B ^«M^jli2li]S&^*'?- 

mn<n^^mwT f t *>z>^imM,w*mtt-T f t & z^^m&KRv^&miE* 

fftTFTi^^ S5v>«^ • IE?LSiiJj^-eiEitif^0^v^^ B B H #2»#:TFTjia 

ftfilifflU K«fl&0«iiSLCD«\ MltMLCD, ^itiiMLCD. ±M»* 
[0 13 53 

(7) ^m&*mwm<vn^m®.*Wi£Lxmm*m&z*£. m^mm^<ommm^m 
: ¥-fmffimzmitfti£mm&fcf&L, y^x-rcvD, icvd, * >j 

ifgHft^^fti i 7l;{i#^ B B B #2»#© U ^IMlt(c# B B B K#^#:^ i tzim&K 

^tWL^*£ B B B ^^ 

K «fc "9 , ttiS^eiJttl L^Jt«S!fi«J®v»«T- • IE?LS»K-Cfg:'J -^mvrL#140^^ B B B ^jf#: 
TFT*»Sv>li^ Sf^Sff TFT^^v>l±MSS B B H 7S£#«ff TFT St^T" 

i^v^aT- • lE^mmm-cmm^ti^m^^^m^T f t mmmm t *m-&tiLft 

[0 13 63 

(8) huie (5) - (7) tz&^r, mm^mMm¥M,M¥mfcm%tzimM 3 nRtf% 
m^iE^m^mttz^^^mwm^^m^m^mmitm (s u Ge,», #s& 
^) <n&% < ti> inn* *>&xztzte<< v-^>yLtzmz, &mtzfccx7 7 

■■; v * 7 > y T - - 4 iiSMIft 4 ti u - -«f - 7 - - i tz limit y^zfT 
SfLfcm^F- • iE?LS»JJK-e5.otg : ij -^m^#tto#^ B B B #«#TFT^>^v^ig^ B B H K# 

« xmmmu <o m^&m&^mfc TFTmmmmtz m-nwmL± iz&jgL-t & z t ore 
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LCD, RltS LCD, #itMLCD, ±MS&#;I8*r1£E L , TIMIfiELii:' 
[0 13 7] 

* * v » ii -> - ^ ©#ie & t ffl a @k «: , se k * is B H H * k # s E 

[0 13 8] 

(10) f^S i ©Ot&T-^lcii^^O, IfflflBiiMtrAS i»t;3i*S:epini-*3i*enJBi 
¥-mfe<DS i Gei^#?LKS ii±t:ffML, £MK*fet*« LrfE^*J*Oifilt 
«£5£U aaB»f|i«^)i(e#W«:J.2r-f->^L^:^tw, 4M*#^ * * v * ^fifcgi:: «fc 
*J*^**K#'J S iiHML, SaHK^J*^M*en*P^#fls<7)S i G e«£v- K 

SS i &«±K^*lM#3!C#tf>S i Ge«*fSU ^W*:i»ilt**^*LT3£^«« 

5$ U aaial»iK«W>fftilfJl*iy?->^Lfc&U, #-ag#:i fc: * * v * 
ftKJ: •JSE^WtCaK'J S iiHML, /S2im&«ttC£*H] S iGel^ 

iGelML, ^f«OS i G e«£^ y ^>^LT*ft*§«*»ai S 

i xt'^vtiHtc «t s ^aiu«&«it^(4M^.enw^ 

OS i Geg*y - * > ^^i^l* S i & Z tl/ZX 0 > A/ 

^ma^mi^mmmx'mnmmMx.i£2 0-3 0 % t% zmmffl-tizt-t & z tx\ mmo 

[0 13 93 

(1 1) -$M&WL<vfrM* . mmv<v%^mm±<omtm?mmimir -7iz± nn^i 

#@ is i tf&jfcft £ i« 2> Z t tfX £ & o i , St*M*JS*ra'ffcS! t- - yj«WI»jh«H 
?:tt^:t(:J:ot, ^KI^03e«FaMR±0^tt*#z»fltTFTEIKtfcmi»Sfi#*#:T 

ffliRU<VXlf. mti%t**V}jk-fZ>ZttfX£2> 0 
[0 14 0] 

(12) &mmzi5^x, ■$MmwL<nfrm* , *w&#^£^mk$mhi-*i*o$mri* 
Ltz&iizft -jztiizx-ox^ 3cnmm.fr h am § n * t f t * 55-39 $^4^ 
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[0141] 

(i 3) m^mft(Dmmmn^(r>^^mi^m^^^^i^^n^si^m^^^^t^^v: 
£mm<nm&^& j t<Di&mimz x^x, ± z^m^-un t f T^om 

Z<Dt£, £Mlfll R WT F T ±f& & i^il^i- MM £ T — X MitL KLX 

<Z\tX\ ^Xfo^z£&&^<7)^v-iST >yy°£ffiikX£Z><DX\ f^iH^O T F 

[0 14 2] 

(14) S^fI^O^|S B B H ^2»M<7)H^P^P^HitB^#II, #7*, S i 0 2 %£<DM 
[0 14 3] 

(15) m±mtn<Dm^^u<orm^mm^xv'm^^mm^mntz^mx^ 

[0 14 4] 

(16) frMLtzmi-mu^nmmm®imx^z><D-x:\ yvy-h^&xh&o 

[0 14 5] 

(17) «iiClM-> l J3>i^tfr^©tt^^ti:J;ot, colft^y'j3> 
M^m«^^O^-7^>^0#(7)^ b Lxmtt&tztb, x. y + y ?ts h &Bfrjh1- 

(^lt B H H *j»Mi3J: W^ H H H #*M) ^0#14^k7C«fiJx.tf^ny->7cS^S 

k^js l £ &iiwm <DBm<7>§m £ s -c , s: *9 -r & <o £ t £ (± p# jt-r & ^ t # 

[0146] 

(is) &m&\zis^x^ 3cnmu<7>ftmz , ^^Mm^^s^^m^^sij-r^p^o 
•&xm <d^.u t xm z l >t tcfi 1 - 1 ia o r , £#&«7&» <^ frgt $ ti £ # 

»^*Lfc*^»4^ort«***^i»rast«<ba«*#j^3C***L*o^, frail 
ti 4 ^ ffi jh-r -2) c t * o 

[0 14 7] 
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[0 14 8] 

ffi#-*^e<oa*rapsRtc3tw»iB, s i o 2 % £~<7>nm&m~?mmmit&(D 

T-^K U^nyz^ * ffiitiiS LCD j&*H3£T? § & o 
[0 1 4 9] 

(2 1) ^mLtzmmmm^^mmm^-mm^. mx.i£Kmm±mmLx-m.WLmm^8 

0%J£l±O^#tt=Srt»JE-t-4 1 (W/m • K) U±Oit5^fc*14:*f 7 X 0J x. 5£ # 9 
^> aWttfi-ffctf?;* (^it7A, ^J7-t7i, ■Knr'aTiW * fc\ MKRItKr 
ihM*L-eM^ii^8 0 %m±07fc^#t4^P^i-^> 1 0 (W/m • K) J£l±<£>S5v>& 

(v/^y7) , Y 2 Os (-f^FUT) , CaO (*^>7) , AL 2 O3 
7r^7) , B e O (^'J'J7) . »t7 7 ^7^ if, 4 ^«±Iifl:tlfe B B B ^(?)f ^ 
MtZfzli^ffi&Y AG (Yttrium Aluminum Garnet) , J£I5 B B B 4 £ fi#-|£ B B B M g A 1 2 O 
4 (X if , 3 A 1 2 0 3 • 2S 1O2, Ah Os • S i O 2 & if I 4 7? -fbW 

^h b h# (77ft**->->A, 7 7ff77"^y^A, -7 y1&< } ) *> ^ & if) , fUB^^ 

m±m^m om&ffjx. m mm <d mm^m^m <o mm # ? * k 6 mui&&ix&& it ? 

7x Zmm-fZ Zt, tztx. If, AWffllJ «t 0 S5+ISlr.flIffM«7)^.|S B B B ^ "7 r >f T|ftjg#7 X 
, #|g B H B +)--7 r -f 7<W|pja&K (vOnv^XSt, 77 7 7^^7if ^t^^tf) 
, i£ B B B Ji, iIIt^^S^«i 1 it> ^ B B B t7 7^7^#lfc R*H»JhK3BJ« 

iS*£8 0 %&±<D±^!$&*ffi%.-f2> 1 (W/m • K) &±<aft&f5#1±#5 *09x.lf5 
QifJTs. iBmi&MkitfrjX (*tt5A, ^'J7t7A, t'Dfa74n , IC^W 

l*jtK&L^igiBljtifi3£8 0%J^±<Oyt^#1**MJ£-r-S> 1 0 (W/m • K) m±ojssv> 
ftfc*tt#9*Wxtffij83fcte-te 9 5 y 7 &&&& mitWl&gkfa^mmt tzli&t&M g 
0 (7n-/7) , Y 2 Os (4 y h'J7) , CaO (it friz 7) , $W77 * 7, 
BeO (^'J'J7) , #^ B B B ^-7r^T^i% 4 7t:(i^^bt/|g B |^0^.|S B l 4 fcli^Hf 
bb Y A G (Yttrium Aluminum Garnet) , J£&J| 4 {±#-|SbIM g A 1 2 0 4 (Xtf^^ 
) , 3 A 1 2 0 3 • 2 S i 0 2 > A 1 2 0 3 • S i O 2 & if I , 7 y ffc&JtMSHfli: ( 7 y 
-7 A, 7 yit-W* y^A, 7 yffc/OJ «7 A&if) , ^M^A'^/KHn 
- h L-7tffiit#14-fc7 5 y 7#-^ B B H #:4^{±7 •y<b^« H B H #:4 7^(±ii0/llS B B B 'fk^7^, 
7jc B B B & ^0«W*«i4:ii-jtttoaW*3|f#J-eft!i 0 £ t "C, Sav»A*bfcK*fr LTifcv* 
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is H H H i tzit&ms, y a Gi& wix tr * frnvs&ir ? x t i it^M* yag^u 

* t * wwttssstffj -efts owKt tjs ^mmm* * 

[0 15 0J 

(2 2) Mi/>xt Lxmz^&^j ?vuyXTujMj&Lfznmmuzmte'kt>-$ 
c D^s-ei*. 

[0151] 

(2 3) H*U>Xfc L-C«tg-r*4S-^-f ^nu>X^Htc-/9y ^v^^f^fflORttK 
[0 1 5 2] 

(2 4) ^ltao^|S B B H ^«#TFT*)^V^i^^v^±^B H H K^2f#:TFT^^v^±# B H B 
I S^^^ttft^T F TOi^i: , jg»M<ai|M£ H 1,¥##TFTjgSIII&fc £ 

0 0 fx m<DmWJfy X^mffiy 4 A & f <Wfn]&;K$:S fa $?>(:i 0 0 /<mO 

I W ^7 ^ i 7 A ^ t^iff Stclfi ^-ti:^ ^ t c i f) , ii5*?J^, ft*St*IIU A 
IflOLCD ¥it»SL *±ffi$fcjte2l^f«EL$fc*±TMf& 

[0 15 33 

(2 5) ±ie<0«t o IC^ib^^lt^MT-^M^ii^llLCD, RltMLCD. 
LCD, ±lif»jtffl^r«EL, TIMItlE L i t^fflv>4 C 1 Mmt, %xM, 

* - K\ Hg&L §)f 7 K7 ^ > h H 7<Oif Il^i/^t Z\tHZ±2>M 

atf«*(CD, MD^t'), illlwli, i!lMfUk\ illr^*^^ 

SiOf-^^vMiAV (Audiovisual) ffl7 , ny i ^^LC Dlp D p^lnrfg t ^ ^ c 
[0 1 5 4 J 

o 

[0 15 5] 

(A) £?LK#*#«55-«ifc 

(A-l) ill^IiilLCD 
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Hi6ii, ^m^m^fm^nm^ims i mfrm&:iz£z>mnw<r)LCD<r>m& 

[0 15 6] 

( i ) icw&mt LtwM B B B s i mm 1 o K»sBMfe£?LKs i v a&^ims i « 

1 1 a • ii5^?LKS iillb - f&^?LKS i § 1 1 c) *l&l&-t& 0 
[0 15 7] 

[l]Sf, ffl X. l£ I 2 4 y ^~ <f> ^ 1. 2mmf(7)pIf|S B B a S i (JKJfc^ 0 . 0 1-0 
. 0 2H • cm) (J^T, TS i fc^-fo ) IOC y , 

>^4tOCVDtt(:J: t)#n>lXl 0 19 atoms/ c m 3 S^(OiM"C' p M^ffa® 

nmm siiiia tzmm-tz) ^Mt-Sc 

[0 15 8] 

[2]£<7>&fl£j£ff*ffiC t;y5>^ ( y-f7>^^t'(7)CVDtti:j:^fn> 
5X1 0 14 atoms/c m 3 fiJ^^MJ^-epS^^^y^JUnL, & 2 0 mJ¥<7)H;i&jg co^ 

[0 1 5 9 J 

D*'ny5xi 0 19 atoms/c m 3 gKO«S"epM^*E!Kf*^PL^ & 1 0 ^ mJPoSSjft 

so^iftxe ^ytJns«o*«is iff mm-r^i^ims in 1 ctctg^i- 

[0 16 0] 

(S i H 4 ) MC, l^i:<*MMII-<Oyy7> (Si 2 He) > F'Jy7> 
(S i 3 H 8 ) > rFr>7> (S i 4 Hio) ^ Aoy^tftIftOy^n;Vy7> (S 
i H 2 C 1 2) , MJ?o*y 7 > (S i H C 1 3) , miM.it J m (S i C 1 4 ) tti?<DU 

T\ MBE (MolecularBeam Epitaxy ; tf * * v -) y * & «t 

[0161] 

[4]-e<7)f£, »«'fbJftffitc =t •) , 5 0%"7 yfk*3R»iRi: J.-f-^Tn/a 

jst5-i o#rams££aEu mmmm^^im^^^&^ims iiiia, 1 1 c , 

©z&Jgff i:^?L$o^v^#?LlS iff 1 1 befits. 
[0 16 2] 

[0163] 

1 ^^119. Siilla, iS5#?L« S ill lb, 12 ofg;^?L« Sillied 
«K^j£Lfc3ff*iifc-f-Slij&^ iMSfiS 0<o±t~i!5#?L«S iff 1 1 bifi 

#?LS S illlci *JHK?BJ£Lfc2ff«i6i: LtU^o 
[0 16 4] 

^©ti, m&iins hi 1 b<D%iim$4 o ~ 8 o%<oieh-c, i&^iins i m 1 

la, 11c <D$rlim$ 10-30 %0|gHi:i-^ 0 CO «fc -? &#?L^O*i$c<7»f 
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JO 1 6 5] 

S iif 1 OtLtli, CZ (Czochralski) ft, MC Z (Magnetic Field Appl 
ied Czochralski) ft^FZ (Float ing Zone) ffiftt-eMSftfc^fiS i 

i mmzmm^zzttf-vz&o <>*>;?>a„ #^ H H H s i *«^^x.t^is h b h s i g 

e&Bu MKJiS i G aAsIS^I n P &1t&W*mi*mfc It m 

^2>Zti>X&& 0 
[0 16 6] 

(2) #?LKS i« (®#?L»S iillc) ±K¥##i£**v*;i'J&£oiiMg BH S 
i « 1 2 a SrJ&Jft-r* (HI 1 #flB) o 

[0 16 7] 

[i]if, c vDWxf + ^jftitMrt^^v»r, tK*#h^:+ i o o o - 

1 1 0 orflj^-^'J^-^^TV^ ffi;#?L«S imi 1 c <£>itM<7>?L££t.iLL-C«m£ 
^ffl-fti-^o 7K#T--;H±. 1 0 5 0t:t0. 00 13nm/min, HOOttO 
. 0 0 2 2 nm/m i n^x-yf % 
[0 16 83 

[ 2 ] c <n'\&, i o 2 o r i t*i^s u ^y->7>^^ fc*«:JKfl-#* tt^cvD^ff 

Wpt/'/7> (S i H 4 ) JWK, llli: < *M!feIft^yy7 > (S i 2 H 6 ) , 
MJ->7> (S i 3 H 8 ) x fh5'>9> (S i 4 Hio) ^ Yy\\MWM<F> V 9 n ;v 
■>5 > (S i H 2 C 1 2 ) , MJ^n;k>7> (S i HC 1 3) , ISiaft;^ fSt (S i C 1 4 
) lki?<nWMif**m^Z>ZttfX-%2> 0 ttz, ijM£ B B B S ii^MMtLtliCVD 
ffiJCR'bi*, MBE (MolecularBeam Epitaxy ; ft^U*- tf * v -) ft, */N°;>*-ft 

[0 16 93 

(3) #IS B B B S i m 1 2 aO&ffifrafcBMfcLTilftMfc LTO^jl 0 0 nmfOS i O2 
(iftv'J xr>) H3a $-Mt< ^IUtc7)S i 0 2 Jf 1 3 a £5$ L"CJgSIHS&^J& 

OS i O2O 1 3 a ^x 7 f>^CJ; l9B£*1-&o f LT, CVDftO^xif^i/ 
**JftftfcJ: 0 ^ ml¥^#^ B H H S ill (Mli^'US iii:i#tS) 

14*, ffl&glBHKttfctt 1 0 /* mJpoJjM&JI S i JS 1 2 b t^turtil&tirtr* (H2# 

fig) o 

[0 1 7 0J 

«»Rt±*t*rt:tf>HMfc-> i ; 3>IS i OaJSWfc, «ff|CVDt*$8 B B H S ill2a 

±twafb'>'j (s i 3 N 4 ) sfciifflffcvj n>Ms.u f m^bv , j =i^mzMmLmm. 

1*fcv 'J 3 >KRO f BMfc-> U xr (0Ox.tfS i 0 2 ; 2 0 0 n m, S i 3N4 ; 5 

0 nml^S i O2 ; 2 0 0 nm) tLtUK $ £>tc, mm.it'> 'J X7 >flf| (s i ON 
) fcLTUK 

7"7X7CVDS, * V MB Eft, s£*ft& t*K J: 0 , -hfBijiJi 

m^&mwk^mmwk*^®. lx i> x ^ 0 

[01713 

fc CI *>-C, C V Dfto#j»^^ if * * v + ^^ft^(i^|Se B H SiI12bt#'JSii 

1 4 *^-«fttMt^«t, liailIS&fl^O^IS B B H S ill2 bcofe B B B 14 (mT- 

• lEji&mm) zmtiiirzt, m^mmo**) s i « 1 a (m?- • jEimmm 
z-\-ft^mwx% &w#£-75 s &£o f ct% jmsjis mi 2 b on^mssgR*? * 

Htt?«v*, BBPLfc^'; SiSl 4$ICS i -f * > Sri^fltJS, 09x1*3 0 K e V 
, 1-3X1 0 15 atoms/cm 2 -e-EALt$[Sl*^ B B B f S il (M7^7r^Si 

fit, 7* h l^v^. hR*fl1iife»Lfc&fcffl*#*M5K4»tf>6 0 0 - 6 5 0t;T' 
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10-1 5B#^OT--^^<t^@ffi^ST^ ^ B B H *ill^$IJ^L^^'J Siil4 co^ffi 
j& <fc ^ffit«t^ • IE?L^iM, 0dx.WT5 0-100 nmffO^'; S iff 1 

[0 17 2J 

&*v>{±, **>;S i V 1 4 «x.(f X e 5 7 5 y y 7 

? y a- 7 >-7°T~-)V^ ab Z> V» f±;-?;l/.X #c i tz (±&$c& u—*f-T- — ;Hfl| x. iif X e C 
lx^yvl'-f-, Nd : YAG l/-^-<7)7fc^p^CTOjt^mi/--9 ; '-i3J;^iS 

*v>(±^9 >7°r^-;H?!)x.^j^ff7fcig7 >7iWM7 >tA ^nr>7>7 

, r-* 9 >7^w^i7 ^-/^t^BsittT, jsbu ^-mmttz 

it 5 0 - 1 0 0 n m!?<7)* 0 'J S ill 4 O^Mrt'^S *l& 0 ?.<Dt h U^fg; 

mntztbiZ&M. (fliLtf, 2 0 0 ~- 4 0 0°C) CSiitl 0 SrJn«tL7t«tSIH*v»r, 
S*£ B B B ft; 777'>i7>7*4Hil/-f-*4 v> fiH^ 9 > T'bb.WO^JS ( *° V 
S iil4SWb©jS$SWiaiiif) *WaE-t-*ifc-C, ftm<7>IS B B B fcm^ 
(DW=f • JEjl&Mfe, mt-l£ 5 0-100 nmff<7)*°'; S i /f 1 4 i 1 7& s 

[0 17 3] 

*-'JS iiHCGe (y^-^-^A) , Sn («) , Pb (#) ^OE9^ 
7C*0^^< & l®£^f t^ftAi^fi^f K-tf >^-*SMt (^ft75^Jx.(fl 0 1 
7 - 1 0 2 2 atom/cc, fif i L < it 1 0 1 8 - 1 0 2 0 atom/cc) ^T$-£> ^O^^hu 
§£^@*B/&fS, 7r;ya7>7"7--iK sOVMXt tz V—*f- T =- - ;K * 

3t9>yr--^4^-eWiBffifl:$*4fc, i£ B B B lb£l£>ii-& tmz^ «x.if*"'js i& 

tc#fti-^,7fn^^t, foi7>M^7v^M 

[0174] 

13, gf4*"x^(:^^i:L-r^LT7 ; e;v77XS i i S i *». 

[0 1 7 5 J 

ft, 7^7t7S \\tmMif*tLXfcmiYMWM<r>*:y is?y (S i HO , 
7 > (S i 2 He) . F'J-/7> (S i sHs) , S iH 2 F 2 f^fflv\ ^XvCVDfti: 
<£ 3 OOtOl 3. 5 6MH z T^illifMlf t'^J-tl, £ t kz X V) 

tf7^^77XS iliMt^o 

i/i, 6 0 OW^'J S i ^7^^7 77 5 i ©if ^OT, 5 8 0 VVXT<D* v h "7 
t-iViECVDM^iCVDCJ: •) H ^v>7^E^7 r X S i I*MLT4 

<£ v> 0 

[0 1 7 6 J 

*QMm*m&m> Mx.lt, GelS2 0 - 3 0%OS i GeiHML, :coS iGei 
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<0/0^o7^^S i If 7$ ? ffM£;rt£o :«l*f t^^l^fflv^t, te^^-^-v^^^ 

TV^ 0 (J. Welser, J. L. Hoyt, S. Takagi, and J. F. Gibbons, IEDM94-373 

) 

[0 17 71 

ZZX\ 15iJxJi\ G efltJK2 0- 3 0%OS iG e &M<^£[1 W*#:Jf t LX(D 

g-ffi&S i!12a ^ML, fo±i:l*S i Ji 1 2 b ^Mt^t, Vt^mm^-^ 
* *)vm<r> ijMgJI S iHtcJt^l. 7 6^<7)^iPs^m^-#l!lJS^[S]±^ii^:L^:MO s 

Z<DG e*&J&Jtfi*# v^**Jl< , 0. 2 < T EI MO S T F T <D®Mm 

<nmm%fa±imftx£'?\ ttz s o. 5£*£ <ii*^iis i g emmmwa<Dm 
*p^«iKftT*owa*«* «k 0 . 3 mmamt 

ttz. GeilliS i G e« W«t» Effete i(iJpS-fr, ^MT-^fMftJSi: &£M£HMt 
L, -OM£HIBj£S i Gei±[:l*S ii^I«t^i^ s ffUK 
[0 17 81 

ft, SiGei«MHrii, CVDft, M B E mm<DJ- tf ? v * ^/£Jlj£^ 
, LPE (Liqud Phase Epitaxy) &m<VWLffi$LW£. #'JS i Gei^7^7r^ 
S i Gei^SMftim^^ G e a^:Jtotij^)7& J pif^^^jss^a-e^n^ 

[0 17 91 

ifc, s imntLxii7kmityjmn<7)^y^7> (s i h 4 ) , v->9> (s i 2 H 6 

) MJ->7> (S i 3 H 8 ) . xh^vv> (S i 4 Hio) ^ n r y\\MWM<V V ' >7 
n;i->9> (S i H2C 1 2) „ h'J^n^y?'/ (S i HC 1 3) , Izgi&ffc'W * (Si- 
Cl 4 ) fti\ G eJ%mt LTIi^v> ( G e H 4 ) > mmtY)^^=- *j U (GeCL 
4) > IZS-7 -yfbr^-^-^ A ( G e F 4 ) &WilLT^& 0 
[0 18 01 

ft, M^#2g^t LTS i G eJf coft^*) K> S i C^S i N^cDi 1 US i tffiW 
tc^O&M, Z n S eifor-AlI H B H ii KliGaAs^I n P^?)H— S.M 
i&gkm ft ^ozv»t;ft^S:ol4 -6 <b ft & ?£ B H H Ji fU v> 0 
[01811 

ft£, ±I5<7)S i G e®ft^oM*en»**S±oM*^*#S^J:-sm^»JKiDj 
±ft»i, SSa*M^v>(ii»ls O I J: **««tftaL S I, 

^ -t 0 L S I, CPULS I. DSPLS I, trff^ILS I. CCD. CMOS-b 
> -9\ B i C M O S ft ^<7)^2»#r-v ^ ^ x <7)M K & ^ffl -C # £ o 
[01821 

(4 ) i&flittWffc i I'f'JS i|14W, ^9 x. 5 0 - 1 0 0 nmfWfttWlSMg^ 
WJflPLfcMJBK^^Hffit LTc7>*°'j S i TFTSI51 5 a (13 (a) #BB) 
4ti, iMSHS i 15 1 2 bK^j3EIg&8Bt U©f^S i TFTSKI 5 b (H3 (b 

ftjo, #^ b b h s i « 1 2 b »±, si mmm^M^m^ • jEii&mmzmirzvx^ m 

aK»ia»0*ft'brftfft««aEI», ®K$UEII)i&, ^'JBtt, CPU (Central 
Processing Unit) HIS&^DSP (Digital Signal Processor) SI8&ft 0 &A,-C* 

i^o jB»aTFT*«iJi©sijaiaKK««Ei-*4i>«B5JR*)mLm* (#ea 

^•^y^-tf) 6 5*iitS^ LCD/^wUfM^tC^^r143»«)iI^^^ ; i-mi#. 
#B3tt&tft t"C7 V^v7iHSi<Di^P C B (Printed Circuit Board) ^Ov 
7>FHtt WiL^o ft&, ^>f*-K, i£#u 3 <i ;U^S£H^lco 
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>yiSS£ t-T^^ fcjW* L^o 
[0183] 

X->i»J l^^^t)o^«9ffi^iiljpLTrJ^ h ?*-7 > 7^311- £ 0 

[0 1 8 4] 

SWLKS i « 1 1 b iX-m6 2 (B7#I) fc^JSLTis < C Lv> 0 ft 6 2 & 

(12) OXfl<7)^tiJ^#i,tz^f 5 i ttfurt&tkZo 

K7^X7f ^7 (SF 6 , CF 4 , Cl+0 2 , H B r+ O2 £ ftO^f Xv 

X-V + y?^ ^Xyf'/^if) , ^X 7 Fx 7 f>^ (HF + H2O2 + H2OM 

HF + HN0 3 + CH 3 C00Hl^^7 7^X7ft^ K T^TJ'j^x. 

< t *>i§5#?LMS i « 1 1 bK'MtKHti Lv> 0 

CENSUS iil2b«f yf>^ ?9y?, mti^Zi&ffi.'f & Z ttfX & & 0 
[0185] 

(5) ^«#tf>B£liaPSBtf><i* , J S i § 1 4 *x»yf »Jl&*1-&o x--y*>>f 
li, W : MfflnU£W-<Dy * h Y Ov^ + ^/CJ: C 1 +O2 , HBr+0 2 , 
SF 6 > C F 4 ^i:*07 , 7Xvxyf y^, RlDfti^f K5^x 7 f I) 
Ifd (H4#BB) 0 ^tCJSCTH2 02 + H2 0?l^, HF + HNO3 + CH3CO 
OHIM^ "7 -y m&<D fx.; hx 7 f >^Cj:l)tf^tUv> 0 

[0 18 63 

(6) CVD, X/^-y ^ >; lift^^ia 15 , ^IH 5 0- 2 0 0 nmJ?<Z>&liH*fe 
j&jgg (flUtf S i 0 2 Jf 13 b, Si NxStFS i 0 2 fil, S i 0 2 > Si NxMS 

i O2HI, S i ON&£0 i3 itf 1 0 0 - 3 0 0 nmm<V&i>t&£:mWk (JfilT, T# 
^MJ fc^-f) 1 7 «:-£*L«?'*UHK:j&JfcU *''JS iJil 4±<7)*°>J S i TFTS^il 
SB (KW>, V-X, r-hfc*?) JsirnBS^P&JicW&JRl&l 7fcCC l 4 fc£V> 
7*7X-7X 7 f Sv» (±»^x 7 f > ^ |: J; I) ^ X 7 hX7f>m o 

^v^A*f7tOiitL^ii7fei-^OT*TFT 'J -^mi5iL^l^lhi-^o 
[0 18 73 

-e-«>&. ^Mito®*^p^rttc 7 fc^'tt*t#t Lr^it^ffl-jjg 1 6 c 

#tK«fc£TFT'J -^mit^^lh-r^^^tCWS i , T L Cr, Mo, Mo-Tait 
WMillWiLv^o ?<b(:;C!:\ #®*R§P*Bffi!IIStf>&JRI& 1 7£T-*mfi 
KLT*J<£fcT\ 5£v>A#7fcK«t&#S&tf>^- vT y y^l^ikU TFTW'J-^I 

$ «bic^v^A*t7fc^ i4ifi*-c<oTF t v - ? n : <fii&miMRvtmyt®.m±n 

Mt LTIi, *°'J S i TFT±(?)iIIl 7 4?SLT*U S i T F TS|5comS«MS|5co^ 
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^.^tt LT^'J S i TFT^Ol, If, T1Bk oJH'ijS i T F T^^IlT:-?! o X 
[0 18 81 

iiBJ^Iit 1 6 £mtz 1 5-20// mfMLT!i|fP?in2R£il#>&fr J; ^ £ U #5 
CtCTCMP (Chemical Mechanical Polishing) 4 J: •) fEM¥ffl-fbi"*o Sit 

«:^ilU Br^tt* «^.tfW5e«>lni»«!!a-CBMfc$-tt-4o ft*K 1 6 Kft 

[0 1 8 9 J 

a 9 * m<^m & . ^m.mn k £ *t fzi&um **7^/^^*i*Ltitip 

£WCt£«U ii^ftfij^, ^0x.{i"5 0 0 -60 OTC-e^Bfe^^rT^^^J^BI^^i-S 
o 4fcl4, CVD, Xs* y & *) y ff&fbz «t , S i 0 2 . PSG (PhosphoSi 1 icate Glass 
) , BPSG (Boro-PhosphoSil icate Glass) , BSG (Bo roSi 1 icate Glass) O^-ft < 

o 

[0 19 0] 

(7) S£^««OjK>;S i TFT8U 5a±Oj!lflflBl 6C, 3gH»t*frW I TO ( 
Indium- Tin-Oxide; Bftfls-f >Va.*;J* • ttttH0j!£-&l3mi!) I 
ZO (Indium-Zinc-Oxide; gtffc>r ^ya-)A • BKL3Ef&£>*a£-jSiP3* 
mM) ft t^Iillt LTCO 1 3 0 - 1 5 0 n mJ?«D&93M 1 8 a ft t*ZfZl&-f & Z 
tiZX OiflTFTItfMt^ (BI6#1) o 

[0 1 9 1 J 

(8) S i HMSl 0OiIlTFTitf^W[5|iS2 1 t ZMte&fr*tX is- )V-f Z ( 
B6#i) o 

[1]S i 0±Ojg?*I!!TFT&««j3j:tWlfij£«2 1 ±*>iil8«ffi 1 8 a, 1 

8 biZX Mva-y- i yy, f^^n-f^^ n-;i/3-f C<t 

SUSJtriPA U yyn \£)vr mz£ 2>^m'<fc&Zft n z. t tc<£ *) „ -en 

-enSe|p]M2 0 a, 2 0 b£5£j£i-*o E|fij«|2 0a, 20b (4, SiOxft 

9^, MWI&Miikif?* (|.tt7A, y-'J7-fc7A, -IfnT'a.Tft^) „ (i^ltn&tf 

\$.<n>mm-7 4 ^Aft if-e«jS$^L % ^Si:ioi:Tfe7 /w**-r>f ? n i/^Xri/'f^i' 
75 ? M$tt, $<bt3^B^SW«*^«$*L, ^ft< £ & \^y^^h\zWM%M^h. 

fzmmttzttmmmimm&ifZ'j&ztix^&ktDt-f&o 

[01923 

[2]S i &®L1 0<DmmMTFT£fcm<D l^^^ri: Cy-;^j2 2 (EI7#hb) is 

B B H ^¥> v -7fflx.i£2 fx mxmfc&fritxmkmm-rz, ^^^^mmm^ms. mmxm 

I Srfr^ (BI6#JgQ o tztzL, (H^^-fo ) ti^ttTis < 0 

o 

ft > - )V M R V s r? > #J {± , m iifv-^ #J & a > #J <D±Wi frxmt'ik<7> ^ 
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tIW5-e*0, fiilf 1 >f t Xtlc07"n y x ^ ^ffl L C D^'^J^Ii 1 0 

i^NF(:giI«ol^fS^i?Sti (fU B B a S ill2) l -7tn$\m 
WL2 1 H?>flt^;W#ji£ fc fcfcfc, ^lf7^^< £ & 2ll©n ; e>A^ KflK 

ifc, ratn^jewa^m^*^^*?-*** (i?M£ B s B s iei2) ^lf-^ftc 

i£ B H B ^> y 7*£Si^LTk «£ v> 0 

$<btc, if|6]i«2 1 I ^:liilITFTIfioliP3Paiai:> I H B H ^f;7*C 
mmi-^mm^X'fmLtz^m (OC S ; On Chip Spacer) ^ttlWitMLtfej: 

iflTFTiSi (ifM&HS ifl2) **Hr12£«2 1 iz l>4< iiUf 

i2) ©if? zftft\mmffi.2 ioif? y^m^^^-fr-c 1 /^MLC Dt^it§ 

o 

[0 1 9 3 J 

i±mm(onmm2 o b7^/&$n£*tfa^*KoiL l s 1 f-y y*nioTFTWrt©A 

i£*£ B B B S Oh. fyyti (J*fl) o^a&Kt if <a^*t'>-^t4 0 ) 

t LT & 4 v^ 0 
[0 19 4] 

oTf^^^^o £*UC*tLT, 15*?Rfiffl5:(i, ^ B n n^|6)Itf 7 y^iSlOT F T 
^Kf l*JO&p a B -?- y '/ClWfiil Clfc^fc* t y - 4 ^-e^fi L C D'** ;w#££.7^ 

[0 1 9 5] 

(9) S i£8U 0i:*tl6]*«2 1 ±****i*ra|t*fta-5r- -7" (JiJLT ruvt-^J fc 
h £ Z<r>-&m.mfc >' i y h fcttSIBii*. £ (4 u - If -iniXflJiS * tz it V - -if - -7 * - 

y hMummfete t*izx 19 , n&ims in 1 b^f>s i mm 1 o z%-n.-tz> 
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[0196] 

UVx-^2 3(±, #'J * U7 4 J.-*- V > 7- V~7 * V- Y (PET) & t*<D U 

is iii lb^^s iitio *ftm.-tz> z\trf-e£z> 0 
[0 1 9 7 j 

i6 2^ML/:i^li, I B B B If HI T(±i 6 2 O^l^^U V f - ^ 2 3 <D U 
K ilv- b£if£^&< <h ^>*tf6]*«2 1 ^i)^Xi> ctv^ 0 

-;k i pa u v tr^r^rj-^) ^<7)T;i/n-;i/^^j-e^-e# ^^-^^^ 

tR^M* #J fcLTIi*yh** K^7fc?#14@ff;£7 y ^ X (09*. tf, BftfflX^^tt 
©7^77-^X2 0/5 0/8 0 (BE.J&ftlUmM?' U -tr 0 K) . 7^77 7^5 5 
3/5 3 1 /4 4 2/SE (±J&5j^2*° V 1^ > 0 n - /K If- ^ tf n <J K >*S£- 
®K ?*'J -fe "J jc-t=-;w) , PEG7';^20 (it^li-f'Jxf i/^^'J 3-^ 

) ^) , ttza^m^mmu ? mx.it. BitiiM^ttw^ttiiutiisi 

<DT t? 7 0 ^ y KWA- 3 0 2 (it^ii^'Jxf 1/>7'J If— /Hf tf 'J K 

2*#, ^ % WA- 2 0 5 1 1 /QA- 2 0 5 6 6 (±I^li*"'Jif 

tf-^tTn'J K>»#flc, I PA. *) 30 £ t 5 0- 

6 0°C<7)fi|i&7X-efiJ^|-a^1-^o 
[0198] 

j3, IlKihOUVr-7'2 3 i: LT(± U V -f&U^MMMMK ITO^IZO 

m^mm^^mm%^^-^^m±^^^^^(Dmmnmmmitwm5.^- d to^i z 

iv^TU^o -Oct 7 (C^mi^ltOUV-r-7°2 3 Srfflv^d t T% TFT*Kii:^ 

ftHuisi^^bm^SMisetti, 1 o 6 ~- 1 o 12 n/Mj^#m^^ -v£iftjti-& 

[0 1 9 9] 

4*5. ^#?LSS i m 1 1 b^<bO#$f£. ->^--^-v^ y x7-yx 7K ^ 
~t — ¥ — zr-T — ~J x. y hi^EI#'7i7 M^ltfiJ^t-^m: ^ftdm^r, 14 0 1:^ 
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{0 2 0 0} 

&~n<D*)VV8 1 a, 8 1bt, n&iFifa^^y h 8 2%mM1r&mmy X)U8 3 
iMz.Z>o if- K'J >^*X h •;//•? 8 Oli, *)K8 1a, 8 1 b OJgffl «:HtrR«#iOi6 * 
-C&£ 0 K'J >y-'X h y/N°8 0 Kii, ai;X;i/8 3 ^ fi^WM^J x y 
h 8 2 OipiSrffilM LT@j§$-t!r& 10-50// m*Ij^<7)tl?>^ 'J y ML 8 4 Sft-C 
v»&o ^'J7h?L8 4»gi:ov»-cH > ^EI#yx7 h 8 2 <7)7kJ±i3 J: ^MJEi: 

[0 2 0 1 J 

^Oil^EIftyxy h1*fi!lgt£lgtCi3V>T, #lxJ£\ *)Vtr% la, 8 1 
t:0 6i:^tS i mSLl 0 fc*t|pj*«2 1 t Srfl!i 0 ^fr*fca?«fclfc«F-t-*o dd-Cfrj* 
Lfcv>« (±iS5#?LSS ifil 1 bT*** 0 04 0 fC:j3V>-C(±fgM£0£# 

, S i mmi 0, ft^-?LKS i m l l b is «fc WfijIfcK 2 m^t:ov>rii@/T*tl&L 

[0 2 0 2] 

CI £TN 2T- K '1 > h y 8 0 <Dft £ *K8 1a, 8 1b T^^i"^. S i 
1 0 is J: VJtlRiaMR 2 l^J^HL, ffitfffly' 8 3 frhv&ttZti&mZWLWJ x y 
h 8 2 ?&«5*(iL7tv»K#?LKS iff 1 1 bfciE«*fc£fca j^KflRflMH-So fot, * 
;u^8 1 a, 8 1 b £®!|££-<i\ IKiffl y X ;i/ 8 3 tf* <b Pft*f"f- SftJEaEttv x. y h 8 2 <DJ± 

n^-mmms i « i i b wzmmtxs \ o zfrm-tz 0 

[0 2 0 3] 

fi&lffl ;X^8 3^f> m%t~r *»Ea#^ x7F8 2li, K 0 > XX h -y 
y*8 0^ '/y h?L8 4 tz £ o X t <omtffflffl Z ti Z> 1 x., Lfcv>lft#?LK S i 5 1 
1 b KIEttfciSfc* i n \z^<DnZi)mmmZixX^Z>tz>sb, fio?t]|#|LlS i Jf 1 1 
b Mo^C fi^Uti" & is if SI < S rt: v\> 
[0 2 0 4 ] 

ffc, HEIftyxy h8 2li> •> * - * - S J x. y h , i7-/x'; F(7)|, tR. -y 
fan Z ti>X£ & 0 #ClftJ:^^I^yx7 l-Ol^ ^jb^a^-^-j. 
[0 2 0 5] 

ifc, ^fflfvx7 h 8 2 £Pfc£fttt£it#K{i, jgtfift* Willi- * fc, 

x-^y^Jtfc^) OjB*JR*«:i6iniL-ct X v> 0 :w £ -3 iz^mm^x y h 8 2 0 
«nfcB#&?£2jni-ftff, uO^^sm^lss iii i b * £ i 

-e- lt, cioiSffivMvi y h 8 2 tc3eflt^jR#©ie«3R*s:asjniL, $ ^nj8#iK*en 

[0 2 0 6] 

*£VM±. Hte^OaMRO^JtJlH P-^f-ai^gB^JbBBjfr* U--f-7fc£S-CT# 
W^X;V8 3 U'J -y h?L8 4 S:a*^t>-frfe t (OCffiifS CI t <DfrX$> 0 , KfefiiJ 

tA,¥ntmj&xh2> 0 

[0 2 0 7] 
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, z<DM£iim$ i s 1 1 bfrhfm-r&z fca*-c#* 0 

[0 2 0 8] 

U-f-tLTIi, YAG (Yttrium Aluminum Garnet) 

10 2 0 9 ] 

■9-'- (N d : YAG U--*f-> Nd : YV0 4 N d I Y L F U-+r*-, -f- * > 

[0 2 10] 

-ttttK, m#oi#^(i»nxwat/^!l^^^ B B H ¥«^«ort^^***^^^-^-c 
» ^^Sjc^ta tf-^/^-^jg (/w* i^-^'-*<7)*^ar^m#^JK) #1x1 0 

8 (W/cm 2 ) JSLt-CB.o/</w;*|!7Pl ^ SJ*JLTO*#t? 1^ , t>D 
XW*Wrt«»wtt^^iRJRjzj:-6jt^fl9iafl5aft36 , »^L, i^**»a«KJ: 0 F*JSP 

[0211] 

u-f-iioi^u, xieov^-rtio^^-e^ u-*f-Jtm*MJti<> x-cjmx*Nfe 
^^tc@4gtfi<7>snx*t^rt^tz^tt$*sitt?^«i--&citj5«-e#-6o ^ISW 

Oi§£-fi x ftnXW^t/75 s #?LK S ii^"ft>ffiA14«-e, ^<^U--f-jfctc«t-6^MI 

JL^fflv^T, UVf-y^^LtW[S]lf 2 HPJJ£^*PL&^<b#?LfCS iJB^ibS i* 
« 1 0 fcfrKLTfc «fcv» 0 
[0 2 12] 

4 7k, HPIS i£#7L«S i Jff 1 1 b ffi^SIS^'b I'-if-jfcfc * 9 - v 

i-y h zm.&&fc>*ttz v - -9-*- h*mttLxfrm-f&i'-y i -v*-? 
?-v^y hinxfjsisfifc Hu^oi/--^-^nxfij^gi3 iimfiEii^x-; MHAtfl 

[0 2 13] 

^f-^t-^-/x7 r-iJPXi!l8t&(±\ ^^-^-yx y h <h ^--»f-<7)flj££*a 

Mtffflmt%2> U-^f-mxmtM^, l/-f-7t-^-yx7 h t±#B#7jcfC J: £p 
[0 2 14] 

^ifei fc«il*c*Oj5#^iRW— 9"*- (Nd : YAGU-f-, Nd : YV04l/-f- 
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Mi - - - y i K£ N EHK + wlMROiSS 

oT, -<7)^^?LKS i/f 1 1 b^^^i-^-i75 ? -e^^ 0 
[0 2 1 5] 

isfiiz-f-^w^^^^ ja*n*, &mtm. &mm, asun**^ 
^ a*, i/ - - o mm iz x o r t± ^ - Hf - 1 as it-ctfea $ *r k mm. $ * * v »#mc * £ 

[02163 

z-y^y bmummmi, mmm^mfcmm^immmsoi^mtt-mvmMizxz®: 

mm^r^M LSI. ^'JLSI, CPULSK DSPLSI, ^Pm^^M LSI, 
CCD, CMOStyt, B i CMO S & ^<D^mWT^4 XOMittC & c $ 

[0 2 173 

. t4fe*.^i'5'f7 , 5'f>flo^||«MKj6ot, i?M£,f H S i m l 2 b^<b^& < t 
fcft#?LJtS ifll 1 bit*i6 2MLti3^^(:ii, Jii1S^LT<?)fg a B a 

izmg, Kft oZt tfusm btkbo 
[02183 

(10) ^SIL/;I©i#?LlS iillc, JiMSJI S ill2a, «^^y^>^L> 
S i02il3a^J:[J f S i0 2 fl3 b 4 W&milMSkM Ltg^fl«oaiBf|| 1 
6£itttS£« (138 (a) ran (b) (i^ilt^fn^Ltv^ 

) o 

[02193 

iit?, f£^?LKS if 1 1 ciJiTOiSS i|12ali, HF + H2O2 + H2OI 
^HF + HNOs + CHsCOOHUM^tCJ: 0 * 3-y fxyfy^sv>li K7 
(SFs, CF 4 , C I+O2, HBr+0 2 ^t't©^7X-7X7f fx 

i 02H 1 3 a j= i^s i o 2 ji 1 3 b % t*<D&wmmmiz x m&^iifis imi 1 c is «t 

<^J£*£ b b bS ill 2 a Ox.-y > 7W$bZi%mir 2> Z tifiX^ Z<DX\ 3tM$>^ t*<D£hK 
[ 0 2 2 03 

(11) Si 0 2 )f 1 3 a-fccfcC^S i 0 2 fll 1 3 b 4 t'Oli^tl^ ^L/:lif 1 1 6 
^77 ';^^«rifOW-J!!ktt-e#jttt<0jtW**#J2 5 a ^fflv^Tlfi^jf^^o (0 9 (a 

) (i*fc£-f££, ran (b) f±^««*-eft-e*i^L"rv*a 0 ) 

[ 0 2 2 1 3 
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4 O^^fHtO^'j S i T F TSfl 1 5 a £> J: 

TOfp]SIK2 1 O^^flitO^V S i TFTg&l 5 a {C*i^-f-£3R5Hcfi, ^Mft-en 
1&KMRZ/mitm2 6 a, SStH2 6 b^MLTio<^)^i Lv^ 0 3:7c. ^^3t#« 

i«7lc:M2 6 c , WMWk2 6 d BILT* < co^Mt Lv> 0 

itUCfciK S#tH2 6 b (i^£AS>bte£M-£-£T=i > h Y £i5#>, ASH©® 
±#?-£fg;«$^T^^l'<7){l#^fb£[a'9 , M^{fi;Mffl:«7n§l2 6 a {iSEMtf^OK 
fttfcfc «fc h T F T U - ? £ L Tit^tt £ ift Ti6$#¥Jgfb £ El & o 
[0 2 2 2] 

[ 0 2 2 3 3 

Tfctt-fc^ ^ ^ \mit^)^^(DmmitzmmMg o (-^*~>y) , y 2 o 

s U -7 h T) , C a O (iJ)V^T) , AL 2 Os (i|M& B B B ^:7 r 4 T) , B e O 
U'JT) , ^t7 7^7ii\ * tzmtmtW^uW^^^ tzli^^Y AG, 
i|i*£ B B B i fcte#|£ B B B X fcf*;K 3 A 1 2 O 3 • 2 S i O 2 , A 1 2 O 3 • S i O 2 & f I 

, 7 -7-fbt/^ H B H^ -7 yfbv^v? a, 7 Mb/*'; * a* if) „ 

o 

. $t B B B >f. #«fit7 7>f7«)J««fi, R#tl»JklH&J« 

[0 2 2 4 3 

(12) ^7^7r/^WIi:i&otffiSS2 K m^Tt^^^T-^ 

ji (jmsjis iii2) avisw3t^i6iR2 4i®wrzo nnmu2 i&xxim. 

-> YAGU-f-, x^yvI/-f-f(0i]IJDlSy f 77'U- v 3 ^*DX, Nd : Y A 
GI/-f-, Nd I YV0 4 l^-+K-, Nd I YLFI/-f-, f^>t7 7^f 7 1/-f 

^■rnijv?-, ^Eiftyx7 nnwujKfinx, p-f-n-^-yx? ns&ierfinxfc 
f^i, ^ B B B v±AP7)^m#eptin77-S^J:^@Efpii^{i^i:^^ H H H 7 0, witf^f-f 

o 

(0 10 (a) l±mytmML<Dt%&<D&&WL CD^, l^m (b) (iMItSM^Bi*^ 
[0 2 2 53 
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[ i ] 5 - 5 o n mm<D*° >j ^ 5 k\ *° t 5 vm^mmi^m^m^n. y \zy?'*&m 

[ 2 ] 5 - 5 0 n mJlco*° 'J >f 5 K, *° 'J7 5 K^OMElW^fin L /^ll^EfrllilOjt 
£(±, 7 e > ^li^Ifft T N ^ - (VA^-K«t H B H ) 

o 

> t*-A?riSi:^Lt 1 5-20° <DftJ%frt> 300-400e V OjjniimEE-C -f ^- > 
tf - A bbMMS t TIEOlimm^tto T N * - K?r b b h v> & o 

[4]5-5 0nml?W^'H5 F\ *° >J ti fl> v > ^ - h ^0^"1t^Seip]MOi#^-(i , 
2 5 7 nmOit^^L^^igl^^iC^LTMtcrai^^^gei^^SLTjEolfm 
M^14<7)TN^- KiR B B B £fflv>& 0 

[ 5 ] 5 - 5 0 n mW.<r># } ) -i < h\ *° K*<D#«*ErtJR<*>J*<£.i, 2 6 6 n 

YAG ls-*f-ZmmzttLX&1&<F>ftmMz.l£ 4 5° rj«BJ*1-S P-^-EffiJ&SLT 

[ 6 ] v V 3 ^JOST- 1 mmmT-f)H%fa£BJ& LtzT 'J n ^JBCT-tCjBf^ LT^i 
vv>^E[pJMO^{±, le^MI^It* »9 , ^OSI«*^rtt<0TN*- K (VAt 
- K) f£JI£ffiv>& 0 

[7] 7 5 yy7^^|S]l<7)^«, 7lf >^MLTIEO|iil#l7m<7>TN^- K?j£ B B B 

[9]^#*4v»»i^/<y ^i:i410-30 nmf S i O x <n&Wk?kWJfaJgk<Dt&&\±^ 
T )V ^fyjj-y tf- A 1 5-20° (Dftmfrb 300~400e VOjjPig 

m/± -e -r * > tr - a bs it^L3g l tie o if mmnvk ^TNt-Kt B B B ^v^ 0 

[1 0];7-Fn^A'^ij>y (JilpJtt^/f y 9 'J 0-30nm)fS 

[1 l]CVDffii:<t^5~2 0 nmfODLC (Diamond Like Carbon) l<Dii?JS 
|fijRtf>$Hs*{i, **»I*tLT«£if4 5° <7>3Tf6]5&><b 3 0 0 - 4 0 0 eVWjDllEf7 
;v a°y 4 *y\£-A MM L T * > tf - A E 1*1*0:3 £ tf lEogf TN^-K 

[1 2]±.|ei - 1 1 <D&imZft ^tzm 1 E|n]Jlg?>_tH, *>^#KJ: I)fe50 nmOP 
TFE (*''Jth77;vtnxfw) M^>*2EiaiRSr^JKL, lEolfm^^tiOT N 

[ 1 3]_L|E 1-11 O^aSrfro^JH 1 EftflHOJ:^ Dfi50nmOP 
E (tfiJi-f-i/jO Rtf>*2E|finR*j|£jftU lEotfiEJI^moT N-t- K$ B B B *m 

o 

[1 4]±fHl - 1 1 (O&kmZft o7t»lE|6liiO±H, J: t)^50nmif7 

4 >; h<D*°V^-ltL£^2EfflM£fiMU lEOlfmH 

[ 1 5].fH5 K, #'J 7 5 K*O^T«MEiai«l<0*^tt, 9 fcf> ^E[fin£v>(i 2 5 7 n 
mjff^ilTtU VBBfto^feE[6j^v»{±T^3'>'f :* > \£-Am$ft<F>4 * > tf - A EffiIlRv»»i 
2 6 6 nm^YAG if-JH*tOU— 9*-ElRlft!a«:L"Cai»*tt (FLC) f£ B B B £ffi 

[ 1 6] 5 - 5 0 n mJ¥0*°'J ^5 K, *''J7^ K*£o#«^ElfilRO*-S-M\ 9 If ^E 
|pjggV»f± 2 5 7 nm!t^{i^UVBB#cO^Ef^^V^±T^^>^^>lf-AHB|t<7)-r^-> 
fcf-AE[fiJi£v»(i2 6 6 nmOYAG l'-^-JHWo U-^-ElnJ&S*: LtlfMt 
ASffilS (ECB) M^ B B B ^fflv^o 
[0 2 2 6] 
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&&v^±, s i mm. i o zistK. ^sit f Tisi^s^oiiip^c 
*a^i-&gK5t<7>* 01 ; s i s i 4 *.x y *y?\z x n m&L. McU'Ct^'j s itft 

L, •ewl(:^ffl*" , J SiTFT15aOKW >KSM* LfciSW** 1 8 a BUL 
, @£[6]fli2 0 a L L^iflT F TStrt©i« D nf ^ 7l:y-^JS 

C^a-t^SiJ (H^-tf-f) &*|fU iSWWffil 8 b*5J:O f BB|nlJgl2 Ob^MLTE|p]fel 
Lrt:*tfn)2£*R2 1 Ofin D pf y rfcBrS^OifcS^r * y?mx.l£2 ^mtife^ty-^ 
t4IIiT?ffv», *t[pj*«2 US i 3£«1 0 til? ft < t <>«5*l}a>3rv>flTO 

RjJhOUVf-7'2 3 ftf-eav^ i*^?LKS i V 1 1 bfrh S i 1 0 ^^iLtjfc 

»lfl«*#J^«9J:£*Hif«2 4 Clfi^^S^fUK 
[0 2 2 7] 

iil_h<7) J; •) $iifiT'iiiIlWl^i^t^I«I (#IS H B B S i S 1 2 ) 
OTt^ltiCif, 00x1*1 0 ^ mJP<7>Si&-C»vvl|ij|§ l S| S i jffllKJ: ^j^v^l^ • 

jEji&m&<nMmm<7)m%%^m^m^mm*n&^ttfx%&tztb. m*.ix\ zn^ti 
mi o o M mm<onfamm&£v t &w3cwmffi.i:mto&t>*tz>ztiz£ o> ^200^ 
eftoffsojgwsi-cjftffjR, i^ffliffl, nm&%m&mLCD (lcos) 

[0 2 2 8] 

(A- 2) jgiawRltlLCD©^ 

jg*S<&RltaLCD*«jIt1-*$&£\ (A-l) fcjjsLfc (1) - (4) it?OI8 
(BIl -123) fcov»TI4R U-e*5o fot, [HI 1 (a) , (b) K^-TJ:?^ @ 
S@^i*^Ei»«2 7 £MU ^i!2 8 ^Mfi ^«itl*I<7)H^*^ffl^ U S 
i T F TfflJ 15a©Kl/^ ^tC^^LfcT^ ^-^A, T^U^A-y'J 3 ^ 

fit, ±ie (a- i ) tmmz. < ti>i /t^r^ 4 5 k\ t § k 

TIPA (-fyrn^T^a-*) fi 1 ? - t bz X 0 , G1Bk3h<Di6L& 

BBIrIM r@£f6]MJ &-*-<> ) 2 0 a *f jStio **v*l±, EI&M12 0a(±, S 

[0 2 2 9] 

z\tx\ mmmzubftxMmm. nshnx^m^mmmm^it^m^mtmm 
seic, "s->\smM<Dm&&^mfomizi>mmmm*fc®.i-& z\ tx\ tftsw^x 

<7) v i 'J > * K J: & * :r. - / n 1 # M tz 19 <D M *) m » *n L T 3 * Y y > tf^mir & c 
[ 0 2 3 0] 

Sfefc, ±IE (A-l) 4:|BI»Hio±H v-^JSO^-t^J (H^-f) i*L, 

mmmm 1 8 b-MLt^'j 4 5 f\ *y r 5 vm(vmm&WLM s %ifam2 o b ^mlt 
\fy^m<om^m\^mmLtznmmm.2 1 fc^oifcii^ * -fm^t 2 ? mxm. 

^Mty-H^ (HI 2#BB) 0 ^iti 9 aM^T, jtttfflOSItM 

l c D<Dm^tm^it<Dm.nM^^-^^<D^^^mirhtz^\zz(Dm t mzmm 
t£wmm*%kvx&< 0 
mx.it, wm&mtoizuiMv vr?7 4 tm\zx nm^mmm^>m%^.mmme> 3 

HMU timx*) yv-Ltzmz, mmm^ 1 ) S i TFTSP 1 5 a<?> KU"f >CliL 
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[0 2 3 I] 

S i 1 0 t?tf6]*«2 l±^UVf-7°23 iS5#-?LKS i « 1 

1 bfrb S i ^£1 0 Zfrm-tZ (HI 1 2#BB) o 

-0^g|}r&(±±ie (A-l) fcffl«-C*£ 0 -<7>7>J$tf£> ^iiWitlffttLT©^ 
Wk%ft£M2 9 «Tl*«lfe*ttaO f i||[*ttO«ifSiJ2 5b*ffl^-Cft!i»)ffr»t4 (13 1 3 #JH 

) o 

« x. ur 8 o r oftiMftfi i £ (± u v mmimmmm <&t>*t* 0 ztz, ynyx 
fogioigtoi>tii, ±ie (A-i) fcra»-c*«o 

[0 2 3 2 J 

j@*M<0«^^^^3£«« (JIMS&S i JS 1 2) ti&«£*N£«2 9 
tOlfi^^-^BCCf&^-^LKS ill 1 ciloT^Sti!), 3f*3iJ 1 7 ?>$&J£14j&*Jn]± 

^m&zu i &fi)mi<zfcctzmM,7 o, $i;Uf±is<Dj: -? n*-7-r>r -y^n (tnmhi b b h 

, MBerSiMiK^i^) , ^>f-fy?«i (S£lfilM«f H , K5&ffig14$ B B H &t-) 

«t 0. Ell 3tC^i-^|tMLCD (LCOS) ^#t,<i4 0 
[0 2 3 3J 

ick±.<Dx n \z. ^mmwmx^immm(Dm%^m^^mm.m («& s iin) 

OTOitiit^, ftlxJfl 0 fi mW<r>mtbxn^%-&&S i 911: «t -SitJ^m 1 ?- • 

mi 0 0^mJ¥<7)it[p]*^J:O f #^^^tmfe^^-^^ii:{c c t ij, ft 2 0 0 m 
e*0/?$^e»M-eiS5«tJS, ii5ffi*ffl> HiiiOTLCD (LCOS) 

[0 2 3 4] 
(A- 3) eiI»#IilLCD©i^ 

ili^IlLCD^lilt^^ (A-l) C^Lfc (1) ~ (6) itWI 
fi (H1-HI5) i:ov»Tli^i:t*4o 

io&c *^piito* 01 ; s i tft^i 5 a±<Dmmmmi eK&mvift^. sit 

i li^rf il^IflS^ t^Mt I. i 1 1: J; 0TFTS«S*Mt* (HI 1 4# 
[0 2 3 53 

co -as £ / < * - - > tr L > - K» B^mfe £ lit £ 0 

Wxlf, il4 (a) o «t StBSP«lif:$/Tffl S i T F 1 5 a O K U >f 
>H»«cLfe ITOifclil ZO%t*<7>mWWM 1 8 a *Jgj£U »Uifl.ffl 
V v^'7 7^MtI:J; ■) ®JS&[3affmo^;ftffi$Njg!l£ 6 3 JrattT'J 7D-L 

& k , it ^ ma t $«* l o r ;p $ - -7 a in * s$ t x mm & m a %m <dkm 

[0 2 3 63 

xi±, mi 4 (b) (DZiiz, mmmn&n-mziiimvvrjy 4 t&ffi\zx 
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m^m<omit^mmm& 3*mj&l, mm.-e>) yu- t/zm^, mmm*') s i tft 
r- -m m i*i k t/m m <r> ~ mm * w tz *t tz mmmm £ m 1- & 0 

[0 2 3 7 j 

[0 2 3 83 
[0 2 3 9J 

fo«OIgi:ov>ttt±E (A-l) fcRtHH, ElpJM^^i^Elnl^aL^j®* 
STFTStiC, it^m«ff^LTE|6jMffM*3J:y f E(S]ML^|fi]^^, p9t5eO 

s i mm. 1 0 ttt&imu2 1 ±z'j?% < t fcidi^i*) o^v^mi»ih<7)u vf-7'2 3 * 

f-C-«v^ ±IE (A - 1 ) t^«i:I|-?LSS i m 1 1 b*»*b S i £&1 0 O^gt^ffv* 

z.<omz, mftmtmfat&mRzfm&nmmt, ±eo (a-d osasLCDci 

[0 2 4 03 

JSLTElRjietaSrtfv^ ^211^3 *>#Jife*L, IstfiKit^mM, E^I^ML 
T@£ft^gL7t*tft^£^<7)$ H B B ^> y yt-Iia^tty-^ Lt|i:« S i 

iSi§i4*m 1 £93*6*8; £^LTitai£-£ r it W3£#3fe« * it mmmffl -eflfe <9 , &m 

[0 2 4 1 3 
[0 2 4 2 3 

ttx.tf, ±IMItiE L OT F Tit<0^aii, #WSS^O«ifciEf&JBT F TO 
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[0 2 4 3 3 

±ffi#§}tM*r$|E LOif£-(±, S^TFTW KP'f ^J£^£ft£L i-Al^Mg 

- a g t£t*<nmm*mm^u^fc-tz>o mw^^mmmuo?> tft± 

STFTCAWL^vv fo/:i6, 'J — ^ Wifi%&£.i) t7 <£ < >. T F TUfr&MlttfMV h ii& 

o 

[0 2 4 4 3 

E LUtIgJIt^^^ ^C0±^HL i - AL^Mg-A g^^OPtfe (£Jim«) ^ 
[0 2 4 5J 

(a- 4) Mnm<DTm%3tmmmE horns 

Mmm<DTn&ytmmm-E (a-d ^iMiiLCD^jraio 

t&oyw situ (Dnm&omMmmmtf } ) s i tftspi 5 aov-^cfi^nf: 

IT0I^t ! <7)[|S (it^mH 6 0 c ) ^>10¥fflftM±^ff^L, ££>H!j|f^c*. 
£f &£:*<7>W$iE L#&7t/f 6 0 b £MU -?-0_hS[UcL i -AL^Mg-Ag^t'O 

^mm^mmm 6 

[0 2 4 6J 

^<^t, ffitSttitWJiii 6 1 £S i^l 0£^&< t <7)^v^mi^Jh«0U V 

3 4f -CSIv^ £S#?URS i ff 1 1 b^<bS i 0 ZfrML, ftm.LtzM<D 

©^7LKS ill lc, #IS h h hS i ^ 1 2 al$£iy-^>^U S i 0 2 Jf 13 a, Si 

o 2 f 1 3 b % t'omwmmzfrLxm^mmommmnmzMfr&tnfzmwmm* 

M£-tfr> itBJ33c3WIS2 4HitH^^^j2 5 aX%&K>'kt>*t2> (Hi 5 #BB) o 

mmzm^^mEL^ftme o b<n£it*?wmwiit£m±L, mm&. is&n. Mmm®. 

[0 2 4 73 

(A- 5) jgSlW±MMf«ELOM 

i8#s©±iB»#sw«EL (a- 2) co^^sco^SL c d tmmm<n 

IfiUii^, S iff 1 4<DH*45©*ijME*&JH#'J SiTFT3l5a 

<7> K W >l<zmmZtltzL i -AL^Mg-Agiif©»S (MVS 6 0 a) ±U, ® 
i ^(0 tl E L Hjl&l 6 0 b ^ tf L . *<n±MK I T 0JH& 

^<0I, tt9tS9!ttJI6 1 t S i 0 t i>fflM*) 04v»»*RfjhOU V 

■r-7°2 3^t ! t*\ it5^?LSCS i ff 1 1 b^<bS i 1 0 *3M*U i^^f£*14S 
OTtti«it^IJ#it2 9tcftjf»)^^* (HI 6#bb) 0 

SMlfcgv^fcE LMi 6 0 b<D%ft*?W.mmt*V5ikL, S#^> i^p D nK, Hfit 
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[0 2 4 8] 

U±©J;^:, *^Jfc»JRKi3v»TM\ S 0«Di|MS£S i Jf 1 2 afc&BMfcL 

t s i o 2 ® 1 3 a biu s^«ros i o 2 i 1 3 a LTjgaia»«i«o S i o 

2 113a^l*U C VDOi«>#*fltitr^ + v-v/ufltftUJ: ») , £E^«ttK>K'J S i 
1144, iHaiHS§fI^C#^ H ^S i 1 1 2 b *f*i^ML, S i V 

1 4 K^^mCt LtO-f'J S i T F T p|5 1 5 a 4, I§ISI1]J^tI^O^.^ b b h S i 1 1 2 

b k mm® mm t lx s i tftsi 5bHWfiiMt^t% jtgc^H&w 
-cmwimtj^^^^s i TFTiniams&t tra-s i 0±«iIlTFTl« 

[0 2 4 9] 

^W^i, *^«?>#';S ill 4^ffi4ii^^mzg^7C^Mx.{i^i ; tJ^S i 
) tcflj^l L/si*°'J S i 1 1 4 OSffilC, *^*T*Bfc LTO**>; S i T F T«R 1 5 a £ 

Mtiot, teMKfflwztifztt ■ jEK®mm-c&v-9 i mm&&<?>#v s i tft 

i £4£ 1 OiOiHTFTiflrtCMLt, i^v^*T • IE?L*£KlJg &>Pr U 
[0 2 5 0] 

£*>fc#fc, Ifi^ftCJ: f)IS B H H |£@4tiJ^ Lfc#y S il*^ Ge, IS, 

mmitmwytt <tu fio^-it^* («Aif 1 x 1 o 1 8 - 1 x 1 o 2 0 atoms 
/cc) ^';s i m<v&&mwi~ft&^&^&*i&ffiL, ^(om^vu^ 

fcftfci-ao-c, i^*^ 7^s-eiS5p a B®c9*°'j s i tftj) s #w^o 

[0 2 5 1 ] 

£>&v>td\ S ill 4(0*4MWi:*-t/^f077'yya7>7^Mi^ 
Wi'insXfttti:\±M1ftt8Ll'-4r-f:mtt* ^JxffXeC U^>7l/-f-, Nd : Y 

LTmss-fb^j: 0ttt;<7)!£ B B B *iSK{iTijijp Lfe#u sili 4 ©sn ^m^m^-m t L 

T^'fU S i T F Tift 1 5 aMtiWt, tt^KaHJiP £ fifcfcT 1 • IE?LS»JST-jg: V 
S i TFTS^^v^lf • IE7L#»JK-e.ix»)^titOi^v^|S B B B 
S i TFTjUMiE&t £|sJ-S i BUI 0±WiSlTFT»tlrti:ML-C, i^v^m 

[0 2 5 2] 

1 ttO^-ft^ii* (tfOxJ* 1 X10 18 -1X10 2 0 atoms/cc) £ 

t'j 7Si&J^-eii5n D n«<7>*°'; S i TFTifW#f,tl^.o 
[0 2 5 3] 

:©^C, S i 3MR1 0 tw^*eniP#*#l fc UOS i G el 1 2 a fc^fifc U & 
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SHfcLTS i 0 2 ® 1 3 a £MU ^^fl^<7) S i 0 2 /l 1 3 a £5$ L TjgjSIII«&^i£<7> 
S i 0 2 Jf 1 3 a CVDf«S i xt'^yt^lCJ: I) ^«tt»c#'J S 

i « 1 4 aa@K»**;fl*eil*P*»fltliOS i G e JB* v - KC1*S i|12b 

&mfc<r>fa±.zmfcLtzmM§tt<F>is i ^%-&&s imostf Tmm®9&-t>m&-tz><v~e 

[0 2 5 4 J 

S i 0<?)flS B s B S i m 1 2 aO±C, ^XvCVD, ICVD, X7-?y 

*u mmztizx nmms i o 2 *i 3 a fc7^7T^s iei^tir^^^ 

rXM'f'J S i Iftii^ti-f'J S i JS 1 4 £ff£j&U ^ii«S i Oaf 1 3 a <h 
7t^7rXS i ii/:l±7*^7r7xl^f'j S i Iftiifcli-f 'J S i I 1 4 ££|L 
, 'Pta< t4S30Kf«O7 ; EA'7 7XS iiif:l±7 ; f;i'7r7,TO"'J S i jS^EJf 
ifclitf'; S ill4 £P&*U ^S«W7t^7 7XS il^li7^7rW 
*K'J S i m&M*tz\*lr^) S i Jf 1 4 UW7^77^S i T F T t tz 

\tT*)V7 r XRVXVm&S i TFTffctt#'J S i T F T§|$ 1 5 a ^20J&«« 
OijUSii S ill 2b tc£|&|9HH$*: Lt« a a B S i T F TSB 1 5 b **tl-?timj&-t 
%><DX\ JttfcWfiv^m^-iEJL^ftJK-Cfi'J-^WatfiFttOT^^^T^S iTFTJfc 
li7t^77^WJIftS i TFTitli^'j S i TFTS^t, gv^l^ • IE 
?L#itij^-eiEiJH^O^v^^ H H B S i TFTJWISHJj&t £R— S i 1 0 _t<7>jg|SMT 
FTI«lrtt:fMU, «v»«T- • IE?L^IfrJ££*U ^ofg; >J - ? m«fL#t£ ZfcLfz 

[0 2 5 5 ] 

*^Hit<7) 7^^7/^s 11*^1*7^^77 x atf # o S i 4 
tttf'J Sill 4^B*S^^Eg®67C^x.tfS5«|jSS n^>ttAL, HffiJ&JU'J: 

0 tt^oisii*^! cm?- • lEimmm izmmLtz#v sun tzmmm^t lt<d 
nitto^'j s i TFTt^t, ii^i^ • jEii&mm^mmmtjom^^&s 

1 TFTjlSHJI&t £P)-S i mSLl 0±^IlTFTlilrtCMLT, J^v^T" 
[0 2 5 6 ] 

-otic, siiftja ^^ H B B mi^$ij^L^*°'; s Ge, is. is^to 

E$E7Cs?t<7>^& <U1 n<D&tttfmm MX-H l x l 0 1 8 - l X l 0 2 0 atoms 
/cc) ^T£«i:, *°VS i |co|S B B s fe^C^ffi-r^»7F^^jg;^L, -g-OjjgX FPX 

tfi^tiot?, i^^r^ o T®mfgx~n&n<v#v s i tft^ii^Wo 

[0 2 5 7] 

*5v»li, 7t^7r7, S i 1*^147*^77^^*^ S i S4ii/:li'f'J S i 
mi 4 0**gKflin:X e 77 7 y*7 > 7*iif«:l^ *&v»{±/-?^*#ii fcfijgggafc 
U— *f-*JB*K AUtfXeC U^yvV-f-, Nd I Y A G U-*r-<DltTlsni8L9i 

S^fiflcaU^ Lfc#'; S i m 1 4 iZ^m^-Ut LX<D#V S i TFTIPI 5 a £BJ& 

i-^»<7)T\ tt«tiw»$*Lfc*T- • jE?L^»fttrfi;';-^ma£#ttosi?y s i tft^ 

[0 2 5 8] 

77'r>i7'/77--JK *f-7 — -^*av>l±Hjt9>^7 — - 
/K^ffUft-fkUJ: •JltftttSSrWftlLfc^'J S iS*^ Ge, £L £• OE^tc^O 
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« < t i> 1 tt^ft^M (fllxtf 1 X 1 0 1 8 - 1 X 1 0 2 0 a t o m s / c c ) $ 

<Ot\ >; T#i|jJg-C^n a pKo^U S i T F Tf^55fi^ ? # h tl& o 

[0 2 5 9 ] 
(B) -S^7LK^»#:^^S 

^7LMS i Jifl-KteUJ:*ja?»a<^LCDW«jiX«HT?**o 
[0 2 6 01 

(i) m=f-&U3 o t£i#&«3 3 »«<ffcjftiare#?LK s iitMt* (Hi 7# 

flfO o -<7>t£, 8^*«3 0 KI±3fc«Fa&R3 30iS#?l«S i 13 4 b J: 0 4ffB"C« 
v^7L^ofl5#?LKS i*3 1 b*Mm.irZ> 0 
[0 2 6 1 3 

pSljM&iiS i (g»0. 0 1-0. 0 2 n • c m) OttT-*«3 0 
■t/ >77"X, y**7 ViT7.tR ¥<DC VD Villi I) **n >- l x 1 0 19 atoms/ c m 3 fIJ^ 

ilS ii Sffi£?LRS ii31 aKffl^i-*) ^ffMtSo 

[0 2 6 2 J 

[2 ]Cl<7)i^flft£iJf ^Mtc, t/y7>^, ViT7ta L*<DC VDftCJ: «9 > 

5X1 O^atoms/c m 3 ^S<7)?tJ^-epS^^t;^v^^nL. & 2 0 // m/?<7)jg:?)iJ^cO#® 
#ifcf**v*;uj£eoi|Mg,&S if (&iE1-SS5#?L«S i*3 lb»:ffi3tS) 

[0 2 6 3 3 

l)*'n>5Xl 0 19 atoms/c m 3 fIS<7>?tS-CpS^FM^^^JPL> ft 5 /i mOi^flflJ^O 
^i»#:ie^^v-v^^«(7)#^ H B H S iff m&l-Zi&^limS i«3 1 clCffi^i"^) 

[0 2 6 4 3 

fc*3. C VDvS^<7>#^ B B B S iJfffMKt4, *mk®mm<V*:7 *syy (S i H 4 ) J£JL 
RIi:<**fb«rlRfl-«>^v9> (Si 2 H 6 ) , h'Jy7> (Si 3 H 8 ) , f(-7-> 
9> (S i 4 Hio) ^ >^v>fvttMmj&(F>~J 7 U)Vi/y y (S i H 2 C h) b U ? n ;i/ 
vv> (SiHCls) Eatffc*->f 3K (S iC l 4 )^^M^^iv^Ci:^^ 
o ifc, JIMSJIS ii«M*ffitLtli, CVDttHRfef, MBEffi, 7^y7-& 

[0 2 6 5 3 

-tot* 2 : 10#tl!^-ea^Lfc»t*S:fflv», ®lxJ4ft 1 0 m A/ c m 2 ^)tlt 

st*5~i o^ram^t ^il, mukmm^&iimvyi&^i&g'iins ii3u, 3ic, 

fi*««fc#HFL!£o«v>»#?LKS i*3 1 bMt4, 
[0 2 6 63 

[5]_LIEfcR«Uc % plW B Si 01-0. 0 2 Q • c m) <D%Wm&. 

3 31C, t;->7>^, yiT7t£t*<DC VDffiCJ: 0 **a > 1 x 1 0 19 atoms/ 

c m 3 flJ^<7)^^pM^^^^»nL. ftl 0 mJ¥^«at*<7>#^^tf^^v^^ 
iSwflS B H H S if il3 4ai:*St4) iKtiL-fZo 

[0 2 6 73 

[6].r<Z>E;**Ji^IBK, t;-/7>^< -stf7>JT7%:t , <DCVD}£l l z£ Qtfuy 
1X1 0 15 atoms/c m 3 fISO jt^-C p M^^^v^tJP ft 5 ,« mlf^teiftJK 
xk'^^yt;ViS(7)TOS il (&SEi-*«£?LRS i!3 4bi:«iti) Sr^J* 
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[0 2 6 8] 

l?^n>3Xl 0 19 atoms/c m 3 #J^(7)?lS-C-pa^a%)^^^nL> ft 1 0 // mOAiftft 
) £3BJK-f*o 

ft. ftrteTOK, c vD^-eco^|g H B H s ^-fkWHfl-o^ey ->7 > (s 

i H 4 ) |sIi:<7N.^b%^#<7)vvv> (Si 2 H 6 ) , h V ~/7 > (S i 3 H 8 ) 

, -r h9v^> (S i 4 Hio) ^> ^ny>ftM#Oy^n;k>7> (S i H 2 C 1 2 ) 
MJ?o)i/->7> (S i HC Is) WiM.1frJm (S i C 1 4 ) & ^©JGSC v>£ C 

fcj&*-e£* 0 ifc, 4M£igiS i mW&J&Jj&t Ltii, C VDv£HI&£>it\ MBEft, * 

[0 2 6 9] 

[8 mmit$L&\~ t *). «x.tf*»«[tC5 0%7^<k^c**«[fci^n/T^=r 

-Kb* 2 : 1 0#»*9^"Ca#Lfcft^'lKS:fflv», 0Jx.tir*&l 0mA/cm 2 OlSg 
JKT*5~ 1 0 53*ra«s££«LU »*K«tc#5L^lB:v»fi^?LK S i « 3 4 a , 3 4 c 

[ 0 2 7 0] 

Of&^?L® Sii31a, i^#?LK S ii3 lb, £2 <0{g;#?LK Si|31c *JBK^ 
*Lfc 3 ««ati: "t&ti*», tt?-^3 0O±HS5#?L»S i Jf 3 1 b £f£#?L®S i « 
3 1 c fc*JB£3KjELrt:2»«i6fc LtU^o £#^K3 3 trover & [ej^tc, ^Jt^ 
«3 3±^SS^?LSS i!34b tf&#?LKS ii34c fc fcHfcJgjfc Lfc 2 JiflHtfc L 

■c £ <£ v^ 0 

[0 2 7 1 J 

i§5#?L«S i«o#?L$li4 0- 8 0%^ll^ {S;#?LKS \m<r>&1\M 

ffiifc i:I8t * - b tf-C § £ o 
[0 2 7 2 ] 

?L<7>I*I^£ 1 -3 nmlitlfttS^fJ Lv> 0 IfiCJ;^ ^?L« S i t&^OJSS® 

w iz x n mmmit * m - -t <o * m ±-t & z t § « 0 

[0 2 7 3 ] 

Sfc, fg;#7LSfS i S 3 1 c , 3 4 c fi, ^^%»tJP£^^ < ( 1 X 1 0 19 atoms/ c m 3 
JSL±) U ^o^f£&P£i9^?Ls££fg;< (10-3 0%SS) LTi3 < <Dff#f-£ Lv> 0 d 
ft <b Ofg;#-?lR S i!31c, 3 4 c<D±K(±, &#-2*#:t-v^ ^m^tztb Km 

titzm&^^-m&S if 3 2, 3 5 ^Mt^M^^^f>-e*l> 0 
[ 0 2 7 4 ] 

«i-^»-^M H B H S ii32 (H118#BB) 
#?L*£ : i&^llK Sil31c < jg:#?LK Sii34c 
JRUE : ®^7LR Sil31c < i&^lim Sil34c 

[ 0 2 7 5 ] 

i^tl, ^IgTi?«3 0 ^fiJStL^-T < 1-&££>, ^oi^i«3 0<7)f!lli 

#?L^ : ii3 lb > iU#?L« S i Jf 3 4 b 

flUff I ii5#?L« S i Ji 3 1 b > if34b 
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[0 2 7 6] 

mUit$LK&rt%> S i <7)?#SI{t.T1i7 yfbTfcS^ifcf^S i <7>|^j£^^>^c(iIE 
?U s 'J£^-C&& 2£$RKti£?LRfl:L^i-v»Pas i ^fflt^^IJ Lv^\ zti 

[0 2 7 7] 

I?l«3 0iJ;y f "iltSf 3 3li, CZ (Czochralski) ft, MCZ (Magneti 
c Field Applied Czochralski) &^FZ (Floating Zone) t'X^J&Z tifz S 

* -> -v ^i£3& H B H s i I«^^fflwi:y ? f^o 

^> ^> ^ ^ > -^-^n hh S i t^'ft x. "C-^-^n hh S i G e 3l?$si> S i CS«, GaAsIS^ 
[0 2 7 8] 

(2) i^i«3 o ^ i ^itit 3 3 wMitc, tn^tig.igj&^fcmt uw* 

f^xt^ + yt^Of^S i Jf 3 2, 3 5 £MU 4>&< t i>-mzmm3 

6 i: ltos i 02*-fbRifcrts i o 2 , s i 3 n 4 ac^s i o 2 ii mmzMfc-t £ (HI 

7#BS) 0 > Hi. ijM£ H B H S i ^3 2C0)?H^ B B H S il35Wf 

[0 2 7 9] 

iir\ C VD^m^^ 9 ^ )Vfc&mW.\H^&^X , tRU^H^* 1 0 0 0 - 1 1 
0 Otllgt^J^-? ^^fv^ f&#?LKS ii31c, 3 4 c <7)^ffi<7)?L^ftitLT* 
M^^PSfb-t^o -Of£> 1 0 2 0"Ci-ePfSLs > £/g£f#"^ £1"&C V D £ 
ffV», 1 - 1 0 /, mf $ O^lfri ^ y t ^ftg<D#^^ S i i 3 2 , 3 5BMt 

S i H 4 ) MC, I^D <7k*ft:%M^^vv7> (Si 2 He) , (SijHs 
) , fF777> (S i 4 Hio) ^ >^Yy\V®)m.Vt(nV ? n;uv9 > ( S i H 2 C 1 2 
) MJ^n;i/y7^ (S i H C 1 3) mmt'r^m (S i C 1 4)&^0/£*2|-# , x£ffiv^ 
-U s tHo ttz, #ISb b bS i ^^^Tj&i: Lt!±, C V Drit-ll <b "f\ MBEft, 

[0 2 8 0] 

fi. mjj<D3CftmiR3 3 O^af^tf ?*v^J&JlOiii|£ B B l S i If 3 5 <h [WI^JilTcoM 
l?ti-^o dftfi, xVs -r^yn-trX4«Oi^#7LSS i H 3 4 b<DMitlz X Sliia o 
^vs-^ xf^i^i-^#^#:jE.fc: ^^v^^gScgcT)^^ s i Jf 3 2 {C^/^#§£-t& 0 
£ i Ifffiik-f %>tz&Xhh 0 
[0 2 8 1 ] 

^Vsvf^^^^- /5 ,i^jg^:^t^^v^^^go^.^ B B H S i m 3 2 O/p^ti 1 ~ 3 
^/ mfSj^ N #|^ H B H S i m 3 5 OJpi^ti, J: ^ CMll!)i:|lit§(7)t5- 10//m 

fiS^SIi Lv^ 0 
[0 2 8 2 ] 

£ fc, ¥^pl S i|35<OS i 0 2 mib)ii (IfeliJf 3 6 ) <D)?^i, 200~300n 
m^ii Lv^o flM^&tl'bLT^ m#fifiJ^Hlp< -f%> i^#?LS S i Jf 3 4 b 
SHbM^Of^f K<fc «9 J?^ H B H S iJf 3 5 K&*)m.&i)m$L-t Z>tztbX~hZ> 0 
[ 0 2 8 3 ] 

mm 3 6 {i^ft^mfbv V n >JHS i 0 2 JWK, ?$J±^C VDf|fe B B B S iJf3 

t t\ BJMtv ') =f ^HS^'fbv U 3 i tzitmt'y =r fiffc'> 'J 3 

>JH&0^flr> V 3 >Ktf>8MHR, ftlxjf S i0 2 ; 2 0 0 nm, S i 3 N 4 ; 5 0 nmS. 
ZFS i O2 ; 2 0 0 n m) tLT&cfcv^ 

s&k, Bfta^>"j 3>i (siON) tLtuv> 0 ^xvcvds, xs* 
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[ 0 2 8 4 ] 

i S 3 2 Zftgk-t&iDZffiit-fZ, z £tfX*& h 0 ttz, ^f/^^yotXifO!l# 
?LJfS il3 4b«»ftt:J:4Iii:J:o-C, flffA'^MtUt>ytrtI 
OWbS i Jf 3 5 lzKV)^frtf5£^1-Z<nZm&te£Zfffiik1r&ZttfX£& 0 $ <b ic 
. CI (DmtTh'y } ) a >§lt±. Mil S i 3 2 > i&^Jin S i JS 3 1 c & t'©x y -f- > $r 

o 

[0 2 8 5] 
[ 0 2 8 6] 

<fcv»o C<0±9(:ftt-e^ilfi3 6TOf|S H B B S i Jf 3 5 CfttftS^nlJ^li 
[0 2 8 7] 

( 3 ) ttms. 3 o t ^wmm. 3 3 *> m 1 8 mm) 0 
gfiti^it 3 0 own s i « 3 2 fc 3 3 (Dmwm 3 6 ofmp?±£&fci! 

£-tft 7 r >x*T K«fc f)*g£-$-£& 0 4 0 01)3 0^11^1^ 

ft!i SIB fc"*-*o ft> &3?KJS&£-Cli<riEJ: 0 il!v^SWx.tf 

1 000TC30-6 0^O^«taSrii*PLTJ: •? 5$@&ft!i I? LT 6 J: v^ Q 

[0 2 8 8] 

ab*v*l±, ^Eiili^tclfe^fc^^ 2 -fc v hU § -CB>r^/±7J ( 

#0;U£l3 3Pa (lTorr) JJJIT) K«f$U -5£l$niig«fftK::*:*UEK:7'l'- * L 

?r^LT ft® iC^^-T -6 # <7)£r&7J £ L T^®¥ri & Zm&Xfdjt) £ 
[0 2 8 9] 

(4) i^#-?L«S i Jf 3 1 bfrbn=P&fiL3 0 (H19#JH) o 

^at^r&(±, (a) nm-r^o 
y b mMwrnm tfzuu- 4f-mxmm& t tz \t v - - -> - 9 - v ^ y h *nit «gt ^ 

KJ: t), ^#?LKS ii31 b^e>@^^3 0 £53*g|-f £ (HI 9#hb) 0 
[0 2 9 0] 

^OB#^ [14 1(a), (b) OJ; n n, ^?LK**#« 3 la, 3 1b, 3 1 c * 
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^L-C^ H H H #2»#® 3 2 £fML7^iT-^«3 0<7)jl:ti£, ^?L«Jf *2lWf 3 4 a, 
3 4 b, 3 4c ^LT-^ffPa^jJI^Ji 3 5 £MtitLtz3CW&U3 3 Ojfitli 0 &£X'h 

-ncit), i?!ixOT4 1 (a) m*mmmm>^nmmmz<vm&imm^m^, 
tiwu. 3cw&U3 3 (on&iinm^mfom 3 4 b^^gsiif vx-y M*ity3£^#> 

"C> 5£lt^I3 3«IMIimi3 4 b7^3:^«^iltL&v> J: ^ KtSo 
[0 2 9 1 J 

SJI^NStt* 3 2 7^#^£3 3 \Z^fc\^tz^\Mm*%Vm 34a, 34b, 34cO 
[0 2 9 2] 

■e-LT, HI 4 2 (a) ©i^:, «^«^L7tmo#|g H B B ^a»#^ 3 2 t 3 5, # 
7LK^#*#^ 3 1 c , 3 4 a, 3 4 b, 3 4 c 4 ifSr^tr 3 3 mm<7)mmU £ 

o 

[0 2 9 33 

( 5 ) mum n s i m 3 1 b & «t m&^im s i « 3 1 c&hf + h 2 o 2 + h 

2 Oil-a-iBU HF + HNO3 + CH3CO OHil^i if cd 7 y gfcfc j. v f - * > h X«± T ;w 

m <ommn n l k < < #1* l x. * h x. * > ^tt^s t?i± & < , 7 - - ^ 

[0 2 9 4 ] 

**7--/M8!SKJ: 0^.^ B H H S i Jf3 2 £ K9>fxyfy^L, mM<Dm 

tTx-;Ht 1 0 5 Ot-CO. 00 13nm/min, 11 OOtTO. 0 0 2 2 n m 
/m i n Ox y -f- > ^j£J£T??t 9 o 

ft, i&KUJ&fC, ^ci7^-^lL^flS B B B S ii32*y-KCS ixt^^y 
^W&KKJ: »K $<btC^^1±tDttjtff^<om^ H H B S ii^tiMLTU^ 

H2 0 lix 7 f y/IMlT^ot, (a) (iiKM 3 6 t LTS i 0 2 J13 6 a £ 
TFMLfc^GDMSr, (b) (±lfe*i/13 6 LTS i 0 2 f3 6 a. S i 3 N 4 ®3 6bS 
tfS i 0 2 Jf 3 6a Zl&f&LtzW&omi-Zrti^tiTjiLX^Zo 
[0 2 9 5 J 

(6) JiMSSS i Jf 3 2 £&BHfcLTS i 0 2 m 13al00~200 nm)¥£ffMU 
*3^&<0S i 0 2 Jf 1 3 a L T JUSEIS&IIitO S i 0 2 J1 13a £x y ^ > J: f) 
l^*i-^o f U, C VD^O^#:itf^*v-v;u^S^ J: »)JE^»«»: 5 0~ 1 0 
0 nmJ?CD*°0 S i V 1 4 fc, jSSEIK^l*^ 5 0-100 n m)f OfS B B B S i Jf 1 2 b 
Z^tifrtLtefc-tZ (02 1 (a) #BS) o ^©^©Mttii, (A) Cif^o 

[0 2 9 6] 
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o^##{±> (a) Km-f&o 

[0 2 9 7 ] 

z<7)t$, m& * •? -ymizTomm o j^h, s 1132 o^^fitt ^7f^*LT 

ffe*iJf<7)S i0 2 f3 6a^Iffi$-tJ:> jSlMMM^ISJI S i Jf 3 2 {±?Si"o f LT 
, C V D&^tD^jf-ffc^k: ^^vir^iCJ: ^^M*£OSf&*iJi_bH 5 0 - 1 0 0 nm 
Jp<D*°'J S i m 1 4 mmm&T$M±V>%-%%Mi S ii32C50-l 00 nmJ¥^i|i|S 
B B H S iJf 1 2 b £-5-*i-rft?£l£L"C *> «tv» (H2 1 (b) #BB) o 
[0 2 9 8 3 

it\tmnt^ -y~fT--fr&i%i?\z x s iiu nm&i&m cm 

[0 2 9 93 

**v^i x >&mizj&Zxm^&t$W#') S ill 4 0TFTS|ST(:JSM3 

T--fr-&&tiz£ t)mmmm<D^v sin 4 • lEimmm) 

KmW'f z>m&<r>&$km±, (a) tcm-rso 

[0 3 0 0J 

iR B B H ^> -f^XT<DmM <D%.&Mi S i © 3 2 f - y 7 LT 

S i 0 2 f 3 6 a S^^rtOH^S^ffl *° V S i TFTfl^H. 
C V D t J- y -f- y Viz X *) W S i 2 >^f >•> 'JtO') > T i S i 2 (-f- 9 > v V 
*>f K) , MoS ia (^'J7fVy'J*^ K) * ifOjt^&JR v U * -f KfcfOSS?fc1£ 

[0 3 0 1 3 

f LT, C V DSO^^fti fc> + y t f: J: >) S^fitW^tf O S i0 2 13 

6 a±K 50-100 nmfO^'J S i € 1 4 /li22IUS&fI^±0^ H H H S il32C 

5 0-100 nm)?c7)^.|^ H ^S ill2b ^-fiiftiMLtU^ (02 1 (c ) #BS 

) c 

[0 3 0 2 3 

fit, 'J&^JL.DTSJBJ&K&i 7t(i7 7 -y ya5 >7°T--;v^ /cfi lx-+F-T- 
-^j£**vMi*^69 >-7*T--^*^»w«t i3fE^a*fcO#'; S i © 1 4 0^ B B B *ifl ( 
MT- • jOLStbS) *tt#tc«mpi-4»#o4S-*ft : li, (A) Ki£-<r£o 
[0 3 0 33 

:otlC, m^-mmz&ILMS ii^LT^EPW^i, ^!itfGeiM2 0 
— 3 0%WS i Gel3 2 Sr^lK U iA *) &&RVn¥&&Lfrm&fcmWi1t LX S i 0 2 

H3a ^i«L, i^itos i o 2 m 1 3 a Lxmm®mmm<D S i O2H l 3 a 

&ISfe*U CVDfOS i J^tf ^4rv^;HSSH «t IJ^£**fc#'J S i H 1 4 
IKfilCS i G e|3 2 *v- KCl^f LTWiS ill 2b *MLT 

[0 3 0 4 3 

ifc, a««H#?LKS i*t^LTM*l$;&n#*f*:*, «i(fGeM2 0-3 0 
%C0 S i G e m 3 2 L> I£ *9 ^^a^WiS^ltC^I^^ S i G e|3 2 

^X7f>7Lt|tl©S i 0 2 13 6 a CVD^S i z-\£9*y^)V 

JftfiK J: •J^fH*^* 1 ; S i Jf 1 4 JS^IKfitC S i Gel3 2 $•-> - KCl* 
ftl>)V|t LTCOMS i m 1 2 b MLTi ctv^ 0 
[0 3 0 5J 

ic> m+mmz^mns \ m&Ji-Lxmfrwm^mfom. wx.ifGei«2 0-30 

%OS i G ei3 2 U 0 ^&tftt^£«#Mi&Ki^^fto S i Gei3 2 
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£x.y^->^l,T|feli/f OS i 0 2 Jf 3 6 aZm&Zit, ^^MliJ&^lTfctt^ 
mZMf&L. fO±i:^|fi^ffML, CVD^OS i xif^^yt^fliJ: OftTj^ 
itHtf'J S i Jf 1 4 )HiailiE§^itH S iGel32*y- KKJg*-?-* *;Hi LT 
WIS i If 1 2 b ^MLTUv> 0 
[0 3 0 6] 

>l(7)B#ic N CWGe«Jt(i^^^^<^ 0> 2 <TH14t|pliMOSTF 

MG3£b^iiJ!]n^MKfg:T^<7)P^M^*t9 , 0. 3fSJ^^fiLv^ G 

GeiMiiS i G e m<D*xm&tzMmZ*t. HM-CP^Mt i: & ^>IM« t ' 
U :»MM©S i Gei3 2±i:l*f t^^it lt©lS i Ji 1 2 b ZMfiZi- 

[0 3 0 7] 

ft, _tf5f±a^ii£&;* 0 '; s iieMLt*''j s i TFTU^i^m-r^mmm^T^L 

tztf, ^XvCVD, iCVD, * 'j 5^ Mm* tlzX V 7t ;W 7 y * S i Jf 

£ 7t(i7^7 y XJWJiSS ii^/di^'J S 11^1^1X7^/1/77^5 i T 
FT^:l±7^^77^WJIftS i TFTt/:ii#'J S i T F T$¥>£ftmLT i> X 

[0 3 0 8] 

(A) tmm^. ;©7^^77XS iit/:li7 ; e^77^S^f , JIftS i 
iifcli^'JS iiHCGe, Sn, P b ^0|Zgj&7c*<7)^& < t i> 1 tt£&di (^ft 
jFttx.!* 1 0 1 7 - 1 0 2 2 atom/cc, «FJ L < li 1 0 1 8 - 1 0 2 0 atom/cc) 
, C10^T»HfrfB<7>@ffi^S> 77r>a7>7"7--JW tz 
- T --)V^ M3t7>-7T--)\/%:}:°X*ft&M,itZ J £ti#i) S iRfctf'J S i TFT^^ 

. -g-om* h^«rft*LT**tV T^iftJK. ^SO^'J S i T F T^f^ti^ < $r 

'S) o 

[0 3 0 9] 

^^>T% -W|g^l7C^ti^ * >ftAX(Ht > K— tf >^Ci 0 7t)i/777> S i m 
ttzitT^^y y ^a^sK'JfiftS iiifcliJJf'JS i « * K -g^T £ & £ h7$ ? ai3fc£o 
ifc, C VDiiTtOS i xtfjr^yt^g, 77X7CVD, &C VDT<£>j£jg|B# 
CT^^t:^^^LTl^LT7 ; t;i/7 7XS i ifcliifcli7t^7rxa 

[0 3 10] 
[0311] 

( 7 ) flUB&flrKJ: D'fVS iil4^x.l?50~100n m/P^ffi^O^HlfiS^gJ 
ft L/cSffiiCS^t^i LtO#'J S i TFT£P 1 5 a (EI 2 2 (a) #«») , 

fsss i mi 2 b izmmmmut l-c^jjmsss \ tftbbi 5 b (022 (b 

/;lffi^^-eii^SLt^II<7)TFTlfi^fWl)o 

mmm®&<7>fr%b-rm&m-%&kmm&, mnmEmm, ^ -=e u cpu (central 

Processing Unit) HIE&^DSP (Digital Signal Processor) t° &A,X* 

(A) Cif^o 
[0312] 
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ttz, mmiz^ je»a<7>TFT*««oJiiaiaK»c»«i-*m»JR"9mL** (*bh/< 

(t ^ ft 7 1/ + y y^SI t Wi^^ P C B > Y*ftn<ni)mt L^ 0 fcis, 9 

[0 3 13] 

T, S i TFTUttz&T^)U7TX S i T F Tlrft 1 5 aWTC, 0 0 -3 

0 0 n mJ?(7)W S i 2 ( 9 > 9' 7, f- > > 'J -fr <Y K) > T i S i 2 {ff- 9 > v 'J -9" -f K) > M 
o S i 2 (*'J -?7*y^ -9- -f K) * -> U -9" -f K^jgjfcflJ&JRJi 3 7 £ C V 

Dmx~M]&LTs*9-->7Ltzm&V>%i7Fffii&*m2 3 (a) . Jli2lsl«&«i££|3 2 3 

(b) ic-en-rtt^-To 

[0314] 

t^^^x^^^y^f >ft<Dfrmm.wmzB<?x, i«i 2 b^^^^< ti> 

ifWLJCS ii34bi-ei62 &MJ&LX& < Zttitfrt i62 BMLti5 < 

i62li, K7^X7f (SFe> CF 4 > Cl+0 2 > H B r+ 0 2 & ^ 7° 9 Xv 
z-v + y?^ MX/S y , ^x^i^f^^ (HF + H2O2 + H2OM, 

£tK, HF + HNO 3 + CH3C0OHl^^i'c077i|xyft>K TJVijV&x. 

m^itLJ] v 9--%tlz£2>W*)m) %?i<z£ *) , teStOiffi-CJiMSiil S ifl2b 
a»<b4>$r < t i>M^ins ii34b ititf^Ii^i Lv^ 0 

*lt\ m^r^n^tca^ditrM^WMi 6 a«#i*3£ *u 5Hti$«>i&flM;R 

[0 3 15] 

(8) S iil4^x 7 f>/i:J:i)|it-So 3Mti±> ( 
A) Crjif^o 

[0 3 16] 

(9) CVD. X/^y^'J>^, a&5t&&^K«t»K 5 0 - 2 0 0 n m)*039§il6iKR ( 

0Ux(^s i o 2 f i3b, si Nxs^'s i o 2 mmm. s io 2 , s i nxws i o 2 m 

mm. S iON^f) iJiVlOO-aOOn mJ?0#Jl!^ 1 7 & J £ti-?:tiMKM$LL. 
#'J Sill 4±*>s!f'J S i TFT8B1 5 a ( KU>f>, V-*, h £*) 

CMP^tlCtOSffifflfttS (H2 4#BS) 0 (A) i:$f^o 

[0 3 17] 

(10) m?FWM<D#V S iTFT^l 5 a K V <i >±©jS9§WJ©(::j850H»t I T 
CK I ZO^t'Olilii: LX<DMmmm 1 8 a^«MtS:ti:J: f9^3IMTF 
TlSf^ffMt^ (@24 (a) #HS) 0 fc#|±, (A) i:$fj 0 

[0 3 18] 

-fu-Jx.9 9 Wita t'<D^^^\^i^ftiiZ X&TFT 1 )— 9 TS. : MtfM t LX . *°'JSi 
TFT|^/;li7^^77^S i TFTSl 5 a ©TKiifttt&JRJ! 3 7 *J&l£Ltzm& 

(om^mm^, m2 4 (b) k^i- 0 ^«*ojk>j s i tft^^ ^tir 

t^7?7s i tft^i 5 a±u&xu t T&. mmmnmwm^ mitm&mm 3 7 *3«t 

[0 3 19] 

(11) £i#*«3 3*«tW|n|S«2 1 K**L-?*iB£|fi]Ig|2 0 a, 2 0 b£ffMU SB 

f 7 7*^Jx.(f 2 mt'I^^ty-^fl, (H2 5#JS) o (A) fcifci** 
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o 

[0 3 2 0] 

(12) ^#^«3 3 tnnmu2 i±*'js%< t i>mm<) o&i^miftitou v^---? 

2 3^ ^T'iv\ -Jt-i'-i'xyh, x7-yx7h, ^-^-17-7x7 F^i 1 
<Dii5J±v;f ffcv*- •> h *#tailifei fcti <f-*nlS!K*fe* fctt 9*- * * - 
y hiraifiJBtft&^KJ: «K m^lins i Jf 3 4 b <b £*NMR 3 3 ([32 5 

#bb) o (a) izm-rzo 

[ 0 3 2 1 J 

(13) ^HL7tMOfg:#?LSS il34c, ijMSII S i*3 5, Si 0 2 Jf 3 6a,| 
&JIS i 8 3 2§*xyf^^U S i02ll3a, S i O2I 1 3 bt^LT^ij* 
OjiTOflt 1 6 ^iffl^-e^o *#t±, (A) tc^-r-So 

fi!S, H2 1 (b) , (c) (Om&tt, S i 0 2 S3 6 a, i(M£J| S i if 3 2 

[0 3 2 2 ] 

ifc, ifLm»C5ietcov>rii, (A) CilfSo 
[0 3 2 3 ] 

SIMItlLCD^Mf^,^ ±IE (1) - (7) i-COIg (HI 7 
-02 3) »wOV»TttRICT?*-5o (A-2) fcm»£, «a3SIMttice«lJ| 

2 7WU f£«B£ 2 8 £?FMf£, fc^ WO TFTO Kl/'f > K&jgg L T ;V 5 - •> 
A, 7;^x^a^ 0, x 7 ^^ 
O*5JRW^(0SW«« 1 9 a£SJ&-r& (0 2 6 #«D 0 
[0 3 2 4 ] 

M L C D O fi Smite <0 mSfi^ kt4WiLv»o 
[0 3 2 5] 

8 b & x t/mmm 2 0 biw^Lfznmmm.2 1 fcBrfcoiMHf* y/^j^tf 2 

^rati^^ty-^tS (HI2 6#BB) 0 
f©i(?)IS(:ov>tli (A-2) t^*d-C*-6o 
[0 3 2 6 ] 

Mwm<7)¥m&mLCD£m3kirz>m£-. (u - (7) tx^nm (hi 7 -a 

2 3) Cov^tliijilLCD trntX-frt) , *<D®.<DJLmz*=>\*X\±*:ix*?ti (A- 3 
) fcH«T** 0 
[0 3 2 7 ] 

^IlOTffiMtlE Li3 J:CTje?»ao±iB»*a*«E L |:ov»Tt, ( 
1) - (7) J-COXfS (H 1 7 -HI2 3) Kov>Tti:j@»g[i§i§S!L C Dii^CC* •) 
, ^<7)f^<7)XfIlCov^T(±, *ti*Tti (A- 4) , (A- 5) l:|it*So 
[0 3 2 8 ] 

to^c, ^mm^mK is if mourns im^mmxa, 3t«F««3 3©*tt 

& S i « 3 2 tiijbLTS i 0 2 © 1 3 a *J&£ L> *7j^J#tf> S i 0 2 J1 13a^L 
T^aiUKMiSOS i 0 2 ® 1 3 a £Bfe*U C VDfWS i i tf * * v JHftSfc «t >9 
, S^flitW; S iil4^, SsSEIftmtc^lliAS i © 1 2 b Urti-rtiT&JiZL. 

ofc£^«£>#'J Sill4 tSE^^f-IKt LtOf'J S i TFTflfll 5 a USUI 
%fttt£>4i& l l, S i © 1 2 b KjgSEIS&SBi: LT^ B B H S i TFTtC 1 5 b^<7>^j*#: 

zF¥i&i$-Mmm&<D^-ftifr— ■ftttzitmjfZ*ti<etnfZf&-rz><Dx^ &mzm 
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10 3 2 9 J 

US i ® 3 2 0^^MJt^^y f^^LTS i 0 2 Jf 3 6 a <7>*fe£i ® £Htii 

^ + J: (9^^{z,-tf'J S i^il4£, ^aiHS&fIlt(c^.^ B H B S i ^ 1 

jEii&mm) (D^m^n-otzm^mm^^') s iiu k^^sk*: lt^^j s i t 

F Tift 1 5 a £ > M a B H S ill2 bH^aiUS&Mt LTOiMSSS i TFT^l 5b^ 

to ^mfcm^-te x rf^i^mmmm<D \,*?Kfr-iiifzttm^z j ttirtimm l -fz><D-z\ 
nM^umLfziimmi&^mj- • iEimmmT\^)-^mmm±<7)^') s i tft^* 

«3 3±WlIlTFTS«i^i:MLT, M^M^- ■ JEllUM^^ ^ofg;>j- 
[0 3 3 0] 

OM h h b S ii3 2^ia^x 7 f>^US i 0 2 JS3 6 a Oif&li § iMlH £ -t*\ 
^tIHSc^S i 0 2 Ji 3 6 aOtf'J S i T F Tf^fl^iC C V D t Jl + y y\z& *) MJt 

i:iii^Lt*'j s i m 1 4 iianiss®itic#^ H 3 B s i ^ 1 2 b ^-e^wM 

Hr^tzmTFWMVtf*) S iil4 izmmm^mt LT^^U SiTFTSl5a^, $ 
mikS i m 1 2 b HJlSEJjf&SISt LT«Mh b b S i TFT8B 1 5 b^O^^^T-joJitf 

^mwrnmrn^^^fi^-^ttz^m^^^it^fiM^z-^x^ mjtm&mm-c-mm 
%.%m*mytzti, fr^teMAzmwLtzstmfti&^m?- • iEimm^\^) -?mm$& 
s i tft$/^l M^m=F ■ lE^mm^mmmti^^^^^s i tft 
mmm&t zm— 3cnw3 3±«iiiTFTStirtcMLt v n^t^ • ie?l# 

[0 3 3 1 3 

Wio^fiito^ 1 ; s i m 1 4 tcG e „ Sn, p b %?<Dmmjtm<v / J>% < t & 1 

ii^^H-1'*>-/£A**v^±-i'^^ K-e>^'^^ig» (^ft^Jxtf 1 0 1 7 -1 0 

2 2 atom/cc, »i t < fi 1 0 1 8 - 1 0 2 0 atom/cc) &mmt. z <DW.m~?mn&)%m 

ffl#cS&> 77r>a7>77--fS, ^l^tfi tzliM$z'i&l'- Ji f-T~-)l<&, M 
3t7>7T~-^mtj:t*! l Z£ lO&I^OffiMilir&ZfflfflLtztfi) S i!©#'JS i TFT* 
TF^T-t-T^^, ^O^US ilW^W (^W -) 2>7fi&i: 

>; S i TFTt^tWf ^n^.o 
[0 3 3 2] 

?f,C, ^ftik>^y^^I(:j:J)Sn, Ge, P bi^HMljcf ^ < t 
4 1 tt£#*r1-£**'J S i**lWffii^«i*fc^lftU a#?WtwH*Jftftffi, 75r/a 

4- «J$P L # U S ii^f'JS i T F T ^SfcT-SB ttit, *° 'J 

, ^SO*' 1 ] S i TFT^H^nKii, LT> tttKMLfcitRWfi^ • 
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[0 3 3 3] 

i 13 2 ^aiftLTS i 0 2 1 1 3 a £?FMU ^Ii:7 7X-7C VD, ICVD, X 
* <J 3SS*«rf tc J: f)7^^7r^S i Ii/:li7*^7r^SO f ^'J ?&£S i 

■tifctt-if'J S ill4 *?gi£U ^SUlif&^ltOT^ )1^7 S i IHi ^rliT't iV7 T 
0 mfe S iii/:t±*''JS ill 4 tS i O2I 1 3 a £ J. 7 > ^ LT^-|g B H H 
S i $l£ ft 'jk^lzBCX? 7 y "y^^y-fT=--)Vmt tz\±mffi$L&&itz\$V 

#IfrJt) <DWM tzm^mM <d t^;u-7t^s i mtfzitT^^y r 7^ # 0 Mft 
S i )Jii7t{±^0 S ill4 tcit^T-S&t U07t^77XS i TFT^:li7tiP 
y S i TFTitlil'J S i TFTSl 5 ai, m$l®ffiMm<DJg.$iM i 

Siil2b ^mmmm^t LTOf|S B B B S i TFTg&l 5 b^^^mfom^teXV^m 

v>«^- • iEJl&Mmr~i& 0 - ? m^L#ttO T t^7r^S iTFT^/:li7^^777S 
tftf'JftlES i TFTiTtJi**'; S i TFT^t?-L Sv>fT- • J£?L^t!jJ^-ef|?Kjjf£ 
Tj^^v^lSsiS i TFT^IS[Hll^i:^|B]-^#^3 3 ±0^?iMT F T^K1l*l^ 

[0 3 3 4 ] 

B e B S i Jf 3 2 c9^7FtI*££x. - y f >f ITS i 0 2 f3 6 aOifll^Iffi^^ 
77XvCVD, iCVD, X/i-y tWiT^ Ifi^Ci »}#£*iJf fcT^;i/7y*S i 

Ii/di7^;i'777S^f>j?i4s iRifcii#ys iiuMu ^ntcjEt-trv 
7 7->a7>77--^ftifc f± i (i - -9-'- T - - & v^±** 9 > 

#V S iii/:(±7^^777S i Iifcli7€^7 7*&W;?JI£S ill 4 
^ffljfc LT07^7t^S i TFTt7t:fi7^;i/7rX7i.y f *°';^ftS i TFTi/c 
(i*°0 S i TFTg&l 5ai, T^fryrXS ili/;(J7^^777S^'JiftS i 

Rifett^u s i m 1 4 1 s i o 2 m<^mmmi:^y^y^Ltz^^ B s iii2bci 

m&lffiUt LTco#|S H H B S i TFTSM 5 b JfO^MHMR^-iJ <fc W«fl^»HI!&<7> v»i* 

JgTi&'J -^I^!|tt©7 ; e^7 r * S i TFTJfcli7 J E^7rW!jf | JS4S i T 
FTi/;li#'J S i TFT*ii?-i:, liv^l? • IE?L^lJiS-eiEKi^7J<7>iev^^ H B B S 
i TFTjgaigg&fcfcH— 3fcJt*«3 3±OlIITFT«fiflCMLt, 
• lElL&mmZ^L, 3&»ofi;i;-^mij(E#tt*WL7tS5J¥ft, ffi*ft>NI|-?ft#Efe<?>jS8£!<?> 

[0 3 3 5 ] 

<7>i£*£ B e B S i 13 2^M^x 7 f>7LTS i O2I 3 6 a OiffeiftJg £f£tiJ 
te^itOS i 0213 6 aOSiS^iTMflCCVD fcxyf>/KJ: 19 ii^ffi 
tlii-ML, 75X-7CVD, iCVD, X/* y > t* izX I) ^iCi|6 

»|!:7^77^S i Wk£ fzliT^fry r^SWillES i BlSfctttfU S ill 4 
'&mi<z&£xyy y '>^yyy°T~~^mitzlim^^S:&itzitU-"if-7 
--n/ft*avM±Hjt9 >77--^i^:J: ») ft* («^ • J£?L#l&St) 

<D^m^^-otz^7r^M<Dyt-° l ) S iil/:(±7 ; E^7 77S ilifcli7^77 W 
tf'Ji&ftS i § 1 4 KfE^SST-fflSfc U«7tJl/7 7^ S i TFTifcli7 ; e;i/777S 
tftfUftffiS i TFTifcttsJ?'; S i T F Tt$l 5 a ^111^7^^7 77 8 i It 
fcli7t;V7 T^Sir^'jSlES iii/:ii'f JS i 1 1 4 £.1. y -f- > ^* L fcJMSJI S i 
112 b izmmmffiUt LTOJMSfiS i T FT^ l 5 b ^O^ig #St^-j3 i rj^igfls;^ 
ffi[51i^cov>i i ^^-7j^^{±M77^^nWffMi-^c07:\ Jg^tffl^JR«-e*linR#t*j5* 
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7r^Si TFT££iiT^;U7T*&^*°Vrl£S i T F T i fzlitf 'J S i TFTS^ 
m=Pt, i^v^mT- • IE?L^t&«T'igffrflg;*joESv>ijM§&s i TFTJsaiiis&t 

[0 3 3 6] 

'JSilHi:, Ge (Y)V^=-^A) , i&^opg^TC^O^^ < fc l tt^a^M 
i:^ft>^Jv>|±^t>' K-fcT^fcJ: 1)$* (£-ft^!j;Lf£ 1 0 1 7 - 1 0 2 2 at 
om/cc, flF i L < (± 1 0 1 8 - 1 0 2 0 atom/cc) -&*r$-ti\ iO^^-C^SEOS^W^H 

3t 7 ^ -/T ;uj*tc«t Ottife^S^S L^#'; S ilO-f'JS i TFT^f 

TtlrZt^ sJfUS i MO^ H B H S^tcff^E-t-^^g^fg;^L, -ecoBtX F p X LT 

m?-- iEii^mm^K-oi^) - ^mmm^^ x ) s i TFTS^ft, i^mi 1 • ie?l 
®M%.-emmmu <vn v^i* t f t mss t * ra-^^«± * £ t 

[0 3 3 73 

£<blC, ^XvCVD, iCVD, *U ^jlfKJ:^, r^^-^A, 

CFtfUiftttS i*£fcfi#'J S ill4 *HiME*jF«i*UJBj£U loIKK^Hite 
Mvyffi^r&Zmffl LfztfV S i S i TFTi^tt^J:, *°D S iJjlOiiS 

[0 3 3 83 

S i ®^^LTM^ep»ii#:g fc LTcoG e iftJSg 2 0-3 0%<7)S iGe|32 fcjgjfi 
L, IfiO^-eS.^ttT^^m^l^mfbLTS i 0 2 fl 3 a«U ^I«OS 
i 0 2 * 1 3 a ^^LTjSaamS&^OS i0 2 |13a £fit*U CVDlO S i itf ? 
^yt^SIi:i <9gt/j^i£K*°'J S i S 1 4 fc, ]^2IIIiMi£^M^Pira#^Ni t L 
TCOS i G eS 3 2 - KCl*f t *;Wf t Lt<7)^S ifl2b ^MLtU^ 

o 

s /w. m^mmzmins i i^^Lti^tpWifii: lt©g eM2 o%<os 

i Gel3 2 ZMf&L. 9b *) ^Rtm=f-mm»mm^tt^Wtt<0 S i'Gel3 2*xy 
f >7'Lt|6lli^S i 0 2 /f 3 6 a C V D^O###;jr. tf * * v ^ 

<£ *K £^«ttfc#«; S iil4^, JH2L!slE&fttt£*tf;!jn¥«#Ji£ LTOS i G e 
3 2 Ki:t:l*ft^;Ht Lt«IS i m 1 2 b *MLT(» 

i G e m 3 2 £ffM U WfO ^*»t^B : f-*««'«»Uft^iH«0 SiGel32^x 7 

UsJ?'; S i © 1 4S-, J9&lll&3(i*££*^¥*#Jf LTOS i G e/f 3 2 £ v - K 
K^*-f-**/Hf fc LTOIS i H 1 2 b JKLtU^o 

&f&J£^ffl±&&J& L/dKtfr&#^&v>iiM§& S i MO S T F T/ii2IUlf§7) ? ^i-^ 
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[0 3 3 9] 
[0 3 4 0] 

( 1 ) M B B a S i <b £ £J*£1K 4 0 £&&ikLXS i 0 2 Jf 1 3 a ^ML, 
i*OS i 0 2 H 1 3 a £81 LTJS52lalE&^J*<*> S i 0 2 JS 1 3 a *i-y ^-^H J: *9 B^ir 
h 0 LT, C VD^^co^jg#:jit 0 ^^v^;u^S^ «fc t)^fH«U#'J S i H 1 4 £ 

, mm\B\3&mmzi$.%%M i s iii2b*nwist5 (H27#bb) 0 
(a) tcm-rso 

-WtK^ 3d$*lK4 OOtiCC VD^<0^#:aHi ^^rv-v;i/^Stz J: *k 
ePintfMHfcSt LT(DG efltj^2 0 - 3 0%<DS i G ef^ML, i 0 2 

113a Srff^cU mmmm<DS i 0 2 ® l 3 a ^^LT^SlHif&flltOS i O2H l 3 a 
fca-ryf-^KJ: I) fife* L. C V D & f O^JS^o. tf ^ > * JH&StC «fc I)3E^««£j}? 
«; S i « 1 4 iHiaillJi&^itlcS i G ei©l*epWi#f^y- KCl^f + ^iV 
i»MS i m 1 2 b ^-etifMMt-?. LTUv\ 
[0 3 4 1 ] 

& H > K(S t X 7 7 V V .3. 9 > 7" T — - A> £ tz ti 0*B J&g j£ i fi V - -if - T - - 
^fe*fe»±**9>'^T--^ffii5r^m: I) Sill 4©IS a B H fig (1? 

• iEjmmm) t&Miziim-t (a) njn-r&o 

[0 3 4 2] 

3fcj#3&K4 0 t LTfi. CZ (Czochralski) MCZ (Magnetic Field Appl 
ied Czochralski) ft^FZ (Floating Zone) £"Cf&S $ flfcJIUSJI S i 

&s iisi»^iu s f^o *>*>*a,, jms&s i mmzitz-x^&s i g 

[0 3 4 3] 

(2) «FLffltt*m: 0 *°'J S iil4 Kfc^ffT-SBi: LTW-f'J S i TF T8B 1 5 a (HI 
2 8(a) mm) > B£H3££. Siil2b tCJUiaHI^^t Lt<?)M a a a S i T F 

Tsm 5 b (H2 8 (b) mm) mtD^mfcm^&xv^mit&nm&n^-rtifritiii 

[0 3 4 4] 

-^ig H B H s iii2bi±, si 3MRH««>ffiv>*^- • iEiimmmz^-rzox^ m 
mmm®&<Dfr%:t>-fm&m^%km®&, mwmiEmm, >^';@^> cpu (central 

Processing Unit) Eli&^DSP (Digital Signal Processor) t*%W) &A,X i> 

cfcv> 0 &#{± x (A) i:$f5 0 ^f^-K, 1£}5l, 3>f/P*e$M|s 

[0 3 4 5] 

(3) ^rMH7K^^f^>v±A^4 1 Hltio TfcfRd' #<J 1 0 0 0 k e V 
, 5X 1 0 16 - 1 X 1 0 17 atoms/c m 2 <D h'-Xlt% 0 ,«mtCy±A1-£o 

mxxm&s k ofa « r - - jum t tz it & u -r ^ ^ ^lk 

[0 3 4 6] 

(4) flJglfflT--^M£=Jf^o 

«KfflT--^»i, 4 0 0 - 6 0 0°C, 10~2 0^(7)iM, 4 fc»±«L*nJ»ft*^l 

tbfiE#2 004-3020266 
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©RTA (Rapid Thermal Anneal ; 5 tf y Kt-^T--*, (*Vn n y > 9 > -7° 8 
0 OTCStfK Xe7r; y^T =--)V l 0 0 0 fj\ ^i^^l/-f- 

7ri/-->3>^ ^iJlli: i <9 ff ■? o 

rn^x lOT^m^ *y&xm4 1 um*S4 1 a ua 2 9 #?.?.) t^^-t&o -oti, 3: 
fit, fij^tT--;i/Hir^mss.o ; "se^M(7)^^{i, vrL#^*PLfc^#^*m; 19 u v 

x--7^^L-CM^MTFT*^ffl^^iPL^^'b, (TOS i^«4 0) 

&£v>i±, fiJ^|T--;wteLT\ : ^i%mLtz^n^^^X nuw ^-y^^LXmm 
mTFT mmm m z r^m l & # h <D*.m * * > a a® 4 -f - *nxfy«ii* i £ t± w 

-•9-'- ^-^-^i v V toJLMMm&ftZ 
[0 3 4 7] 

t^^^x??^? y >n<nfrmm.wmzm'ox^ i^ns in i 4^t>^&< 

I^^AIWl|{4 la£t-?#6 2 £ffMLTi3< Lv> 0 # 6 2 £Jfcj£L 

Tj3< i kKiof, &«Ojffl*ffiTFT*«Jij&*pa;**?>r y?-f >rt-c5M»$*x* 
(S i) 3£«4 Otf^^lifcMfcfT ? ifcj&*RTilT?*4fc t fctc, 

zvumxtnfrmzm^MTi z twite t%z 0 

?t6 2f±, K7^X7f >^ (SFe, CF 4 , CI+O2, H B r+ O2 * iftO 7*7 

^^y-^^^'^^) , 7x7 lx 7 f (HF + H 2 02 + H 2 0j ! S 
HF + HN03 + CH 3 C00HlM^t'O77i^i7ft>h, Tf^fJ 1 )^^ 

m^-fcjj y ?-%t~t,z xzwnm) m^xn, ti>Am-i*y&Am?> 

fit, ®^^P^t;il*6^tfit^#J5& 1 6^?tl*IC^ai6^itL. ^Bfco^li^s^ 
3M£iT B S iI12b*Of ylf'/^, ? 9 v ? , tiJ^^f&Mi"^ - i: A*T § & 0 
[0 3 4 8] 

(5) mmmmvmmfflnu<v#i)Simi4Z^v^y?bz£^m3;irz>o&ftit (a 
) izm-rzo 

[0 3 4 9 ] 

( 6 ) CVD> Xs* v 9 0 > ?\ Mm&% £*K «fc f) , 5 0 - 2 0 0 n mffOitlJJitelS R ( 
0lx.tfS i 0 2 Jf 13 b, Si NxWS i 0 2 »e«l, S i O2, Si NxRlTS i 0 2 *f 

mm, siON*^) isxv^i 0 0-3 0 0 nmmoi&K^(D^mmi 7 i^n^'timK 

ML, *°U Sill 4±<7>#'J S i TFTfflSl 5 a 0«*cfiB (FH>» V-*, 

ft^tiw, CMP^tia ^^STO'fb-t^o ^#f±, (A) cit'^o 

[0 3 5 0] 

(7) ^««tf5#'; S i TFTSU 5 a >±Oj898#J»l 6 K^Htf £fTV>, I 
TO, I ZOifOltSSt LTOitB^m^l 8 a ^t'HMt-Su tCi ^jgifMT 
FTM^fit^ (IH2 9#BB) 0 #ft[±, (A) Hi*r*o IbJNfK, Silt 

^^SMS PC B^O^ 1 ? > h <DtfftZ Lv> c 

[ 0 3 5 1 ] 

(8) Jt»t4 0i5J:O i ^iS2 1 n?^i2 0 a, 2 0 b SrJ&JS LTEI6J 

2 ^ mfl^WTy-Ji'tSo (HI30#BB) 0 (a) i:*f4 0 

[ 0 3 5 2 ] 
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(9) ^i#^«4 0t*tl^*^2 1±£^&< t &^0o&v^TOlt<7>U Vx-7*2 

UA OZftm-tb (13 3 0#BS) 0 ^(i, (A) tc^^-^o 

±ie^{ifiJitT--M&^I^OiiJ]tL^\ X^*«4 0fc**|n|2Mg2 1 <DM 

MgizBCXmitftiVLtzJCWteMrbZ X *) UV^-^£^LT*tft*;f£2 11PJJ 
$£3I$-ti\ «/hK^I*I^/±^^fflfe iTO B B H S@£^iJ^ffl^J; ^tK^^*>^AJ14 1 Ci 

[0 3 5 3 3 

( i o) ^mLtzm^TKm-i *y&\m \ m) 4i^7f^fu s i o 2 

ina, si o 2 § i 3 b *frLxm*mi&<vmmfflnuttzn&&£ntzmm®m 1 6 

£H£ti£«o #ftt± (A) tz^-f^o 
[0 3 5 4 J 

^;h,OT<7)IfItCov>T(±. (A) ICii-f^c 
[ 0 3 5 5] 

^ItMLCD, ^it^SLCD, TM^M^tlE Li3 i^Xffi^M^E L 
(1) - (4) tXOJim (M27, H2 8) Hov^Tfi^liiM L C D 
t[H]D-eabO, -f-OfcOlfliCo^Tti, ^tijfti (A- 2) . (A- 3) , (A- 4) 

texv* (A-5) tra-c^-So 

[0 3 5 63 

xmm m%:<Dtfuy^ mtat^m.^^ s i MiiftAt^-f *>7±A£gmi:iB]i;) ^ 
j * y tr- a *b\ § m u i ^tMiji * > ^/f^©s $ Ai-&7fcim -r * > tr - a 

[0 3 5 73 

mWLA 0 <Dm~ffi*mffi.1tLX S i 0 2 Jf 1 3 a £MU ft^Hi^ S i 02« 1 3 a 
LT^SHIF&TlltOS i 0 2 m 1 3 a £Bfc£U S i .x. * * v -Y i •) N ^^fl 

s i s 1 4 mmmmmmzg.gigks iinb HnftiMt, ^s^tt. 

4 KjtTKfTF-gBi: LtW-f'J S i TFTfP 1 5 a ^SIII%Mc<?)JM£& S ill3a 
CfflaEIteSRfc LTOWS i TFTSBl 5 b i*ti*tll&l8L'?Z <DT% ffifttCtUfll L 
^rft^l?- • JETL^tfrJ^-Cffi: 1 ; - ?M»Sl#1$<7>* 0 0 S i TFT^fT-h, gv^l? • I 
?L#»JST-|E«|^(7)j^v^^ H H H S i TFT^jaiHS&i:^ R-^*#afr|R4 0±«IT 

[0 3 5 83 

^i^O,f 'J S i m 1 4 CC, £«8CJ6i:-CGe, Sn, P b ^(OmMTt^^ 

^It^J^ff 1 0 1 7 ~ 1 0 2 2 atom/cc, L < ti 1 0 1 8 - 1 0 2 0 atom/cc) 

mtE#2 004-3020266 



mm. 2004-024897 



^-v: 72/ 



KHUHPLfctfU S iJRWsJ?U S i TFTS^itSi:, S i M<7)^ B B a*i#^^ffi 
1-&^£{6;«U ^OJH;* M/XfcfiHLTfc** U T&mm. fipW'JS i T F 

FTmmm&tzm—s i o ±oiin f T»tii*infM lt, Ei^m^ • je 

[0 3 5 9] 

S i OOfCS i S 1 2 afliC, ^XvCVD, iCVD, 

? 'j mm^tizx *)%&mm s i o 2 ji 1 3 a trt^77^s i mttzitr^^y 
TXRvxvm&s imttziitfv s i m 1 4 mmm<Ds i o 2 ^ 1 3 a t 

7^77XS i iitli7^;l'7 r xRV#*)m&S i If *fcJi#«J S iil4?:^L 
, 'Pta < t tia@KI^7 : E )vy r x S iiStii7 ; E^7 7^W , J MffiS i M 

ttzuxv s iii4 £k?*u mtummzmmm^u t it©7t^77xs itft 
ifcii7 j e^7 7wn , jafts i TFTifcii^'j s i tftii 5a*. mm®m 
mm<D^^ B s iii2b izfflmmmut Lt^ras i tftsis i 5 b z^timm 

ffitsw, Jt^iftffi^mT- • IE}L#1SJ^ -?-{&■; -?m«£#14<7>7*;U7 S i TFT 

ifctt7t^7rxail f #i;i|ftS i TFTifclitfU S i T F T^jj^F-fc , 

• IE?L^lfcJS-CiE»^Ofi|^m^as i TFT^aHIl^t ^|WI-S i&«4 0 ±.<vMW 

[0 3 6 0] 

W.±<7)^7j^fiM(7)T- : e;V7 r x S ii^^v>ii7^^7 7XS^t"'JilftS iJS&&v> 
li*''JS iil4C, MCU-tTGe, Sn, P b ^OEg^TC^O^^ < t *> 1 -< 
*>&X£fzim-> K-lf^^*SV»ttC VD^-CO^M^KiS* 0 
1 7 - 1 0 2 2 atom/cc, £F $ L < U 1 0 1 8 - 1 0 2 0 atom/cc) #W 
Mxmfflf&m&, 77'r>a7>77--JH /^X^i fc»43l«gjKP— fl-'-T--^ 

mit7y-7T--)vmtt;£x~n%iMiitz*£tz#*) s i s i TFTm^m^-t 
fit, jtifcWi&v^mT- • termwh&x^) s i tft^tk^t-^ 

, *Sv»*T- • iE?L«»«tMElfrSB*OS5v>JMtSS i TFTJlSIHi&ii^Pi-S i 
0±Ojg*MTFT£«Jf flKf^SLT, il^l? • iE?L1£»JK£*U froi&')-?m 

m^^Ltzmmm. mmmxmmm^mwm'Dm^ft^mfFmmznz z. tw-ez %> 

o 

[0 3 6 1 ] 

J#^f£4 0O$Ei:, S*EpW*#it LT<7) G elt2 0 -3 0%OS i Ge«*i 
SL, iifbLTS i OaS 1 3 a ML, SflM^S i 0 2 Jf 1 3 a £$SLTJS£J0 
K^«©S i 0 2 © 1 3 a £B£*U C VD^COS i xt^^yt^lCJ: •) ^/KiiHt 
i:4f'JSill4t, JSjaia!ft®*£K S i G e *?>M*epan#3*#Jf £ v- Ki:l*ft 
LTOM^S iil2b HMLTUK 

U • jE?L«»ap-CJl5v»«fta6*S:*-r4MO s t f T<7>^7l^&o f j^:i7JlI]^^&7^ 

[0 3 6 2 ] 
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(d) -*4*>m\mfmm 

10 3 6 3] 

( l ) iji|£ B H B S i frhtc&mz.i£ 1 2 4 <f> N 1. 2mmS©l?JfeK4 3i:**'f* 
>£E5*£i£AU 7kmUr>-&\m 4 4 *%m~fZ>o TfcSt^^fi, &3 0 0 k 

eV, 5 X 1 O 16 - 1 X 1 O^atoms/cm 2 ^ K-Xlt, ?£££j3 M mi:ftXt4 (13 
1#«0 o 
[0 3 6 4 J 

-o^c HifLfc*** (^it H B H s i«) 4 4-t>mfrWM¥mfomt% 

ZXolz, iMSgS i mU4 3 OiIi:CVD^^S i xe^^-yt^)£gi:J; «9 ^ 
LTG el$2 0 - 3 0 %<DS i G eH<7>iii|S B E B S i If 4 4 ^MLTt 

44UtUv> 0 
[0 3 6 5 ] 

S i G em^xofrm^ ty&Xmvm&m 4 4 atG e*Jftj&*Bfa»aEfcfc 

I«G elU^IM i^r^ .t-5 KfASfeU :©MftlSOS i G e Jf ^H^eptHl^M* 
#«-C*£i|M§iiiS i Jf4 4 KCS i ^ kf * * y * ^JSfiStC «t VWfr^VKfrmt 

Lt<7)l^S i « 1 2 b £fiM;1-£>l£7& ? »;£ Lv^ 0 

0$ I), l*fpjin4iffti©s iGei44 (iifftlftJf 4 2 t tzMfrfr >?f)($tfU& L 
TGe itJ^75 ? i^ Kit Jm L T^ffi jiJK^ x (f G e b£J8 20-30%t45J: J ji:t4: 
fcsWi Lv>„ 

vMi, JiMSHS i lS-?-©i(7)$-G e «JK 2 0-30 %(OS i G e #>t>&«iM&A 
S i &«4 3UTUK 
[0 3 6 6J 

(2) fg a B a S i^f>^^Wx.tfl2^>f 1. 2 mmS 03tJNMR4 0 £&BHfcL 
TS i 0 2 *ifcttS i 0 2 , S i 3 N 4 &O f S i 02«tJf K*»<b 4 Jf 4 2 JffMt^ 

(H3 1 #F.B) o 

JftiNMU 2 ItfSkWtitto&itz' 3 >iS i i*ffi&C VDT-J|Mg,SS iJf 4 

t-c, Bftftyu 3 ^naofa-fty } ) ^ymmmm, ttzimit^v *>m. ift->'jn 

^IS&OWfcS"; 3 >flgOftJf M («x.tfTS i O2 ; 2 0 0 nm, S i 3N4 ; 5 0 nmS 
VS i O2 ; 2 0 0 nm) i:LtUv\ 
Sfefc, Kfitffcv'J 3>fl£ (S i ON) t UU^o ^XvCVDffi, 

MB Eft, jKtfffifcirfcJ: 13, ±SEJMm*#Jf K*>fci*HI*^ft LT <> 

<£ v^ 0 

[0 3 6 7] 

(3) m=f-msLA 3 t^lf 4 0 fcft&lj „ 

?mmWL4 0 k«^«4 3 *ri*»^ !StIi 1 it4 3 O**^ * >&AJff 4 4k 

4 o (ommm 4 2 ©$ii^±?-g)Sj!$^ ( 7 r ^-r^^-^^^m: 0 

*o £Of£, 4 0 or, 3 0»p B lOiJSiI^ffot*tgA $ ^ Ifil9^;b-££5i&@& 

a c. t tf&mi?3b *) , BMma^m^misxn^mnm^^x, (b) t^L^t 
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[0 3 6 8] 

(4) mmmT--)isi l z±t), 4 ^ymxttzmmm^m^mwrn^^. «/MrtoE 

MfiitflSIffE^fflKJ: i)*3H'f*>£A«4 4 Ci*l4 4 a , 
**I4 3 &£tf3cn&$L4 0OW3MRi:UVf-y2 3 £ft!i «) 51 o5R ») f!Kil£v> 

fiiUJKjfEffcvi y hPftitpJSli-^ (H3 2#JH) o f«Jl*fflT--;K±, (C) C$f4o 
fOfi UVJHItflMbLT, £INM8 4 0 *s J: EWf-l&K 4 3*^ UVf-y2 3 

[ 0 3 6 9 3 

142 (b) 9 t^a^lMR^ItUfc^U, 4M$£SiJf (7k^*>y± 
AS) 4 4. f&gHfcMS i 0 2 4 2&tf£#&«*MOJSa&fccmJR^Li-S£. tt?, 

LT=r^ h ^^>^gt^> 0 It:, -^RHIdC-C S i h-*>-?>f * D ^ =y y ? 
[0 3 7 03 

[0 3 7 1 3 

(5) mMLtziKljkJ *y&\m TOS if) 4 4(7)*I^Mi:it'i:T7 7^x 
y-f-^> htW H S i 94 4^WO—fflS£^y-f->^U HKyjtSfT-- J: I) 

x?f^^U ^fMOff^t^fflttO, tflJxJi" 1 mO^.^ B H H S ii4 4O^SSS0 
Iiit:fMtSo jfcUST — -;W±, 1 0 5 0tt*0. 00 13nm/min, 1100 

ttO. 0 0 2 2 nm/m i n^x-yf V^lSfff % 

[0 3 7 23 

(6) i?M£ B B H S ii44 tmmtLX 10 0- 2 0 0 nmfCS i O2H 1 3 a ^ML 

, ^f«©S i 0 2 if 1 3 a £8ILTjgj20E&^c<DS i 0 2 »1 1 3 a S:x 7 f^^:J: 
t)iit5o -€-fC, CVD&ifOS i xe^ + yt^ftlii ^^HitK 5 0-10 
0 n mMV S i - V 1 4 Sr. ffl5H®&&mz 5 0 - 1 0 0 n m<7)ig.|S B B H S i if 1 2 b 
nWttS (I3 3 3#JSD o iOt^^ftli (A) CifS, 
[ 0 3 7 3 3 

:©UK, M^PWjgWf OS iGeit Lt«fg^S ii44 fc^jKU CLO 
l^^Ofi^i^S i Gei^y - KKC VDi^S i x fcf ? * -> * /HftSK J: »)1 
*ft^>;Hi: Lt(Ol*S i 1 2 b $:Mtl.t> t£5ltOM^-f- * * ;HiOJiM& B B B 
S iil2b 1 . 7 6^^:i|iS^«T-S»lJK<7)|6]±^ii^L7t^ H B H S i TFT 

[ 0 3 7 4 3 

ftv>7Tx-;pj£&£*KJ: »>£^&tt03p V S ill 4 co^ H B H *l# (m^ 1 • IE?L#KlS 

) «rtt*nciio»-rs»#©#*ff»i, (a) \zm-rzo 

[0 3 7 53 

^0<h£. (B) (7)12 1 (b) kWftK, ?fl B B H ^> y ^ipS^TOM/Jo^^ S i 5 
4 4©S^fiti:X7fy/Ltttii(OS i 0 2 fl 3 a£»ffl$-£, M)i22IUj&#!MO 
#S B B aS i Jf 4 4 ti^-To fit, CVD^^S ixt^+y + ;viI[:J:>)^i^ 
O^iftJf 5 0 - 1 0 0 n mO*°'J S ill 4^, igiailIj^^it±0^.|§ H ^ S i|44 
±fc 5 0 - 1 0 0 nmOi|M£ B B B S i S 1 2 b ^WtiML"CUK 
[0 3 7 63 

M^PftlPNIfH^'f OS iGeit LTOijif£ B B B S i 94 4 £fi^£U :o 
M*flWN»#SOS i Gei*v- KCCVD4^S i x feT * * v * /HSftKJ: •) M 
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S ill 2 bKJfc^ftl. 7 6fg<7)^;itiI^m : J 1 ^iljScO[6]±^it^L/i^.|S B B H S i TFT 
[0 3 7 73 

**v»(±*jt9 >7*7^-^i:'i:J: i)&3F*i*©:1?>; S i JB 1 4 ^>!£.P H *i*I (IT- 
[0 3 7 83 

**v»li, (B) OH2 1 (c) iK'SUJetriftfi^^ ? T^sJ^TOjglff 

»#is H B B s ii44 <DmmwM^^y^->ifLxmBm<DS i o 2 m 1 3 a £nai£-t±\ 

^fitM^lflsP'J S i TFTa«K, CVDU7f>^:J:>)WSi2 
>nf>y'JtO') , T i S i 2 (f ^>v l Jt'f K) , M o S i 2 (t'j rf^ v 0 

[0 3 7 9] 

fit, CVD^t'WS i xt'^yt^fiCJ: •) S^llj£0*£*i Jf CD S i 0 2 J1 1 
3 a_tK5 0-100 nmJp<D*°'J S ill 4^, fflmm$&mi&±<D S if44i: 

5 0-100 nmf« B B B S i « 1 2 b ^WtlMLtUv> 0 f Lt, £.5?KJ£ 

7x-;^^;j; S i If 1 4 CD#£ B B B ;K@ (M^ • iETLSt&J^) £ft;§: 

^w»i--5»^fl5#^tt, (a) cm-f*,, 

[0 3 8 03 

-(^tH, M^ept)n#2»#^^S iGelt LtWfgilS ii44 HMU 
M*£WN*teS<*)S i G eH£v- KKC VD&fOS i xt>Jfyf^|:j: I) 
*ft^^it LTOl^S i « 1 2 b S:iit5t, t*OiI*f * * ^« OijMSii 
S iil2b KJt^#> 1 . 7 6^c07Ci|ig^m^-#i!)J^Of6]±^it^L/c-p.|g B B B S i TF T 

[0 3 8 1 3 

(7) iFUBttflrKJ: D#'JS iil4 iC3E^3frHfcfc LW-f'J S i TFT»1 5 a (El 
3 4 (a) mm . EIM?*, ifMS B B B S i 5 1 2 b K^jHll&SBfc LTCQifM£ B B B S i TF 
Til 5b (S3 4 (b) #BS) , ^" ^" — h\ mii. ^4 )V^tmm<D^- 
Ifttf J: ^*#i«IRo^f ft^i fcliPi^j S:^ftM!l!t4, (A 

[0 3 8 23 

^|S B B B S ilHbli, ijMSHS i **H«toifi5v»*?- • jERMm%L*^'?Z><D 
■C\ iSl®IEfiIlIl^<0^^f>T^ftff^-MSIaIS&, >^'JiK, CPU (Ce 

ntral Processing Unit) HIS&^DSP (Digital Signal Processor) b*%M 0 j£ 

^tiv» 0 *#f±. (a) icm-r-5»o 

[0 3 8 33 

(8) ^lif*»^as$3-5^mi;<5aiJKO**-f ^^SrftXLT**^ *>ftA*4 5£ 

flJ^ilfflT--;wMSLT^^^ 4 5 a (HI 3 4 ( a ) , (b) #BB) £#&££-iir 
£0 * >ffiAi±, 300-500keV, 5 X 1 0 1 6 - 1 x 1 0 17 atoms/ c m 2 "C 

^Tdo Sfl«JB7-->W±, ±ie (4) i:*f5, 

-OB#U, ±|E (C) |W|«H#|S B B H S i S^rt^SsataOTKSI'f ^>^A«4 5 
fti-*3&tc, R-ojkim&VfcmJ jr^mWVikntztbltZ^ 5 0 0 "CjyJh?>yn-fc*XfIJ£Jl 
fcUfc***)*** *>&A«4 5a*Mt*o 

-t * > & Aifsm kosi je r - - jh» i (± f& k ^ -r & <r> -hm zl^ 0 
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[ 0 3 8 4 ] 

C<7)<t ^.n^UA 0±^(iS i Oi.m 13 a, *''JSiil 4 ^<7) S i ?,fVWX 
fii&Jf 7}s#ft1-£^\ Cft^milLTlfeli/f 4 2T^7fc^ *>V±A/14 5£tTM;U 
iilia 4 5 a £3§£$« 0 f!J^lfflT^-^(i^n^-mitiP0RT At) ? 

4fi Lv^, #(:Xe77 7->a7>7'7--^ft©S*!>tII||| («x.lf 7 0 0t 1 0 

[0 3 8 5] 
[0 3 8 6] 

-r&fc>*>** 7 >f 77 -f >rtO^«^#j»tz?&oT. Wh b b S i « 1 2 brt»*>^£ < 4) 
yKm^( ty&XmomUA 5aiT:i#6 2 ZMfRLXis < Ztiffii L^o $62 £M 
LTi3< CtKioT, MogliT F Tltf#T*^ ? 5 ^ 7 7 ^ 
6£#>, (S i) 3£«4 0ri»<btf>$3*Mi £#1tMt^- fc**BTi6-e*& t iU:, 

M6 2 It, K7^X7f >^ (SFe, CF4, C I+O2, H B r+ O2 * i*"CO 7° 9 
xyf^7, it*^°y ?X7f^^4if) , Fxyf-// (HF + H2O2 + H2OM 

HF + HNO3 + CH3CO OHjl^ti t'O 7 y y * * > b , T )ViJ U ^ J. 

y -f- * > J* £*) ^^Mfi^SDX (7*1/ - K^'f y>^, 94 T^y YiJ y 9 
ijy9-, m^WLii y 9 t'bz £ Zty t)ffi) J: 0 , < t kfrmj *>&\m<0 
MSB 4 5ai-CMt*O^J:v» 0 

f LT, H*HnffiKffi#&tr»ljlJ#Hl 6 7j ? *#|*)K*>ffi#>j&3:;ft, ^gftU#0*feli/f 
S i m 1 2 b f©f -y e > *\ 9 y y 9 , fflfi^fclfiiflfci-* £ t t&*T § Z> 0 
[0 3 8 7] 

(9) S^Mlt<7)®^^Of|50*"'J S i m 1 4 *^y f-yyiZJ: (BI3 5#J£l 
) o fe#H\ (A) H*r*o 

[0 3 8 8] 

(10) CVD, A/*v9*)Zsfr^ mm&% tlZ±V)^ 5 0 - 2 0 0 n mlpOif TOff 8£ 

(«x.wrs i o 2 m 13 b, si nxms i o 2 mmm, s i o 2 , si Nxws i o 2 

MMU SiONiif) iJitn00-3 0 0 n mJ?Ofg:SMO#JlM 1 7 &<Zti-?tim 
fc^JKU sKU S i « 1 4±4>**V S i T F TSB 1 5 a co^MSB ( KU^f>, V-*, y 

[0 3 8 9] 

(11) $tfFW*<DtfV S i TFTM1 5 a K V 4 >±Oit^#jJ| 1 6 KJSWtfcfr^ 

I TO, I ZO^^BilSi LTOjSWmffil 8 ai^Mn:ti:J: <0 MMM 
TFTIti^it^ (B3 6#I) o ffeftfi, (A) C$fi, H«f£, jgfl 

[0 3 9 0] 

d*iJa»tf>IgUov>Ttt, (C) i:$fS 0 
[0 3 9 1 ] 

fc*3, ilSOEWi LCD, jgJfS^jlML CD, iS»S!OT15l&5tS*«E L 
£J:tfjB»ffl©±iES&jfcffl*r«E L*»ft-*-**£\ (1) - (4) iX-<DT.n (B3 1 
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ft-Tft (A-2) , (A-3) , (A-4) (A-5) t EH*"?* &o 

[0 3 9 2 ] 

jSS, flOx-tf*^ *>y£Afi (C) * > if- AfcJHBfrK, jfeaci"-6 

[ 0 3 9 3 3 

«f H S ii44 fcftHMfcLTS i 0 2 /f 1 3 a £^j£U S i 0 2 ^ 13a^^L 

Tjgj2I0jJ&^it<7) S i 0 2 ^ 1 3 a £P£*U CVDifOS i J- k? * * v A- /HSftfc «fc 
»)3E^«*tw#'; S i JB 1 4 jl®llIi^fIM{cmiS H H 9 S ifl2b t-enf^ML, 
•J&g i:Jc;t-C7 9 7->a5> ~fT — - )l<fe t tz it @*IJ&;R& £ fc tt 1/ -Hf - T - - )Vt&$) 

^tzm7Fv¥M<7)#i) S iil4 izm^m^-mt Lt^'J S i TFTSRl 5 a^, iilil 
iMi£<7>Jil|£ H B H S iil2b K«jH|IJi&S&£ LT<7)iiM£,f|S i TFTg&l 5 bH<9#3»^ 

m l tz itmmi&^m^ • lEimmmr^ - * mm &&<d ^jsitft m^m? t . ^ 
oiiiTFTifirtcfSLt, ^v^m^- • iE?L#»j^^^rL. fr-oi&v -?mm$ 

[ 0 3 9 4 J 

SS i ©4 4 OS^Satxyf'/^US i 0 2 ^4 2 <7>*6*i Jff £Hffi CVDf 
<DS i itf v^;i/j&eK<£ ») # >; S i|l4*, JgSIIJg&^J&UiiM&ll S 

i V 1 2 b iZrti-rtil&J&.L. >&m^fc£Xy7 y ya7^^7x-^ifcttI«)Sfi 
ffii «4 U — **-7--;H£3feSvM±aifcjte9 >-/7--^y£&^c J: *m;§:0*£ H B H *£# ( 

m^- • jEii&mm) <Dwm*ft^>fzmmMi&<D#i) situ K^am&sfc lto^v 

S i TFTtt 1 5ai-, iM&A S ill 2b H^SEUM i: LtoM a B H S i TFT£fcl 
5 b mo^mfc^te .fc CF^flcHfltEIftW v>-ftt^-^ i fc fiMT? * ftiftiMt-S 

o-c, ^iticftutp Lfzitmm&^m^- ■ Eauiti'j -^«*«Ftto#'j sitft 

i/FiT-t^v^lT- • ]E?L#»J^-eiEij)f^<75^v^^ H B H S i T F T^i2HIg§£ «-|^— 3t 
#lS4 01(7)||lTFTl«lfli:fMLT, M^'MJ- ■ jKL^i&J^^ U ^o® 

[ 0 3 9 53 

W B B a S i H4 4 0^7FfIit^i-yf->i7*L-CS i 0 2 g 4 2 CDTf&lfJf £mth tt 
mMM<DS i 0 2 ^4 2 0#'j S i TFTMiiCC VDUyf >^CJ; •) Sgjfcte^ 
Il^ffMU ■£<D±.lz$&mm*Ml&L, CVDfOSixn'^^ytJTO:J:i)^ 
««i:«6»i*^Ut#'J S i S 1 4 S iil2b iZtifti 

$Uf$£tro£^7j^I^O;tf <; S i « 1 4 {Z^TFm^Ut LTW/f'J S i T F T«B 1 5 a 
, % B H S i S 1 2 b tz/iaillS&^i: LTco#^ B B H S i TFTSPl 5 b igco^&fc^ls 

x rf^mw^mm^(D^fii)-~^ttz[±mi3^^M'fiMWL-r^(Dx^ mitm&mm"? 
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s i TFTi^t, ^v^it- • lE^immm^mm^ti^n^^^^s i t 

FTJiMSSt £|^-£J#^|£4 0 ±WiIlT F T^KJf [*HC^J& LT, i^v^m^ • IE 
[0 3 9 6 ] 

tliO^I^^'JS ill 4CGe, Sn, P b ^OGg^TCiJf <7>^& < h & 1 3t£ 

* * >•& X £ tz It -f * y K- fcf > >fh 2> v^i C V D ^"COj&Jjl t^ils: (^ft^ij x. (£ 1 
0 1 7 - 1 0 2 2 atom/cc. fifi L < l± 1 0 1 8 - 1 0 2 0 atom/cc) ^T£-t!r, 

->H*, m±7 y^T^-^mtct^nm^it^^tz^') s iio^'j s i TFTi^i 
=t-t-tz,t, mz.i£*>) s i m<v&&*zw^jf&'f z>7Fm*i&-ML, ^(nm* t V7*\it 

[0 3 9 73 

0^.|S B H H S i!44 ^itftLTS i 0 2 ^ 1 3 a ZMtiZL, ±M iZ 7° y Xv C V D. I* 
C V D , 7, v 7 0 > 7\ W-M ta t^Z ^7t^77^S i i^^v^iT^E^? r^SV 
*° 'JlftS i Jf£>&WitfO S il^ffML, JHjaii]jf&fIMcOT^^7 S il^^v^ 
(i 7 ;u 7 r >; S ii*^vMi>f 'JS iftS i 0 2 M 1 3 a & zc y -f- y 7 

LTijM£ H H B S iil2b £Sth£-tf\ mmf¥M(7)T^^y 7 7 S i il)^vMi7€^7 y 
7RZf# U S iI*4WJS i!14 ^z^yf^mi-U HTC7t^77^S i T 
FT*^>li7t^77XM'* l JilES i TFT*4v»li*'J SiTFT^Ha^, 

mm®mm<Da&&sks iinb izmmm&Mt l -c s itftsis b^<o 

ittC$IJ^L7tJt^^f&v>mT • IE?L#ttJST-1&'; -^m^#ttOT^;i/-7 t^. S i TFT 
*SNi7^7rXS i a^'jaftS i TFT*4v»lt#'J S i TFTS^t, 

i^v^mT- • JE?LSi?iJS-e.ii?iijf^<7)i^v^^ H B H s i TYT^inm^st *m-nnmwLA o 

[0 3 9 8 ] 

ij^ifsS i f 4 4 <7)^^Hit^^y^^^LT S i 0 2 Jf 4 2 <7>*fe£f/l £^ai <£M 

c77Xvcvd, acvD, * «j y 7\ mm^tizx ^m^s io 2 fi3 

a i7t^77XS i ^^^VMiT^E^^ r^Stf^O^IitS i i^^V^tt.f'J S i M 1 
4 £ffMU ^^flM^^^^T-SISh 11:07^^77^ S i T F T&& v^±r^;i/7 r 

* S i rSftS i T F T&£V^±*°'J S i T F TgR 1 5 a £ „ 7t^77AS i m 
$)5^l±7 ; E;l'77^ S i SWJIlES i Ji&&v>(±*°'J S iil4 tlfeliJf OS i 0 
2il3a ^^-yf-^^L7t^ B H H S i m 1 2 b tc^aial^g|5i: Lt<7)#|g B B B S i TFT 

*m 5 b ^^i(i^^^ x ly^mfaMmm&^^^rftfr-yjttztemjjz^tirtiMfc 

* S i TFT*4v»U7^7 r^S^f'J^lftS i TFT*5v>Ji,f J S i TFTif 
»iF-i:> i^v^mT- • IE?L^i!jJ^-eiEiti^^<7)^v^^ B H H S i TFTJlMJ&i: 

*«4 O±<0ffl*STFT3fe«*|*JfcJ&£L-t\ Hv^f^ • jE?U£»JK£ W U s^oftij 

[ 0 3 9 9 3 

(D&m&S i|44 O^TOx-yf >^LTS i 0 2 Jf 4 2 *>*fe*i*£*ffl$-«*\ « 
^I«OS i 0 2 /f 4 2 ©S/Tjff? CVD^ti7f>^CJ: <9il7t;ffl#^Jl 

3 7^rMU ^Ilcy^XvCVD, ICVD, WvtVy?^ MM* t'iZ X ») iPfe^ 
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JfOS i 0 2 ^l 3 a tT*)\s7 r XS ii*^i>{i7^;V77^S^ l J/IftS i m& 
& v>ti**'J S i Jf 1 4 SrML, ^^SHfcUfc^SHHtofc LT07t)V77 XS i TFT 
$,J^li7 ; E^7 7^WJilSS i TFT*&W±;J?iJ S i TFTSU 5 a T^e 
^7?XS i i*^.v>li7^^7 7^S(J i "*' l J?IftS i Jl&£ W±*° >; S i Jf 1 4 fcjffifi 
Jlc7)S i O2H 1 3 a L£ijM£ H B H S i|12b K^miM t LT^iMSJI 

s i TFTtu 5 bm<D^mi^m^^xt^^m^mmm^<7)^-rti^--ivitziimyj^^ 

7r^S^'JilftS i T F T&&v>{±*°'J S i TFTi^fTi, M^=f- • IE?L#Uj 
J^IEifrf^Oi^J£;j& H B H S i TFTJM[plg&££|Bl-5:#^K4 0±«ITFTI 

[0 4 0 0] 

tJl±<7)S^M^OT^e^7 r X S ii*^^(i7^;V7 7XS0 i '*° l JlftS \ m$>Z>^ 
IJ*''JS iil4i:, ^-iC^CTGe, Sn, P b ^OEQ^tc*^^^ < <h & 1 tt£ ^ 
t>'SAi £{±^*> K- \£y 9&Z>^ltC V D^-Wf&m* izMM (^ft^flx.tf 1 0 

I 7 - 1 0 2 2 atom/cc, i L < li 1 0 1 8 - 1 0 2 0 atom/cc) 

m^ty >y'T=.-)um^ t^-nm^it^^tfz^ 1 ) s imo^v s i TFT^Ttt* 

[0 4 0 1 ] 

M 4 2 £^LT^£PJ!jn#2j|#/f t LT<7>G em&2 0 - 3 0 %<D S i G e M 4 4 £® 
j£U ^$HbLTS i 0 2 Jf 1 3 a £tf^£U ^f^OS i 0 2 Ji 1 3 a ^^LT^jaisI 
Kf«<0S i 0 2 /l 1 3 a £i?*U CVDfoS i i fef 9 * v -v rt'J&SK «fc *) m^WM 
i:*'JS iil4^, 12I^i«i:i^»|fr|«S iGef44^y- Kfc^* 
T*r*)vmt LTOI^S iil2b ^MLTUv>o 
[0 4 0 2 ] 

ifc, 3t«F*«4 0 izmm 4 2 «-^LT56*«lin#*#»fc LTOG e»£ 2 0 - 3 

0 %<£> S i Gei4 4 ?-fML, ^«OS iGe|44 •> > 9' Lt^lif© S 

1 0 2 J14 2 £^tb£-£, CVDfWS i xt'yJf •> t^SlCJ: S i 

II 4^> ^aiU^^it^M^entn^^^^S iGe«444rv- KCl^f 
t LTOl^S i « 1 2 b ^MLTU^o 

[0 4 0 3 J 

MK. £#3£«4 0i:KM4 2*^LTSI*ep*a#*#»i: LT©Gei^2 0-3 
0%OS i G e|4 4 ?rML, ^f«<0G e S i Jf 4 4 «r J. ^ y 9 Lt«il?) S 
i 0 2 ^4 2£Hft£-tt\ fE^*?i&jft«*K:$6#te:&KJl 3 7^ML, *<r>±JZ*m 
mZMJ&L, CVD^WS i -^kf** v-v/HSflfcKJ: i)fE^1K*ftK>J?'J S i Jg 1 4 fc, ^ 
MS&TMJjSUiM^epW^Jf OS i Gel44^->- KCl^f LTWS* 
S i « 1 2 b MLtUv»„ 
[0 4 0 4 3 

o 

[ 0 4 0 5 3 

(e) &iim*mfcm ■ ^-ty-rnxm^mm 
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) t<z xzmMmm&m^mmnmM^mtz^iixmnir&v 037^03914, 
(o^m^ifm^joiiz^ms i m • •* y&xmftmmiz x &mmm<v l cd<oi 
*nfi0-c&£ o 
[o 4 0 6 3 

( 1 ) ig.*S,H,S i ^£>&&1?!)xJ4l 2 1. 2 mm^OflT-^ 5 0 ^i^^JgH 

tK^-t t>^ftAL> 7k*-r * >mxm 5 1 ^fMtJ (hi37#bs) 0 

7K^-r^>{±, & 1 0 0 k e V, 5X1 0 16 - 1 X 1 0 17 atoms/c m 2 c7) K-X 
[0 4 0 7] 

-<t)^c (d) tmc<. mmLfz^m^ t>aAi (j^is^s i ®) si^M^en 
^m&izx mfrwm^mfcm t lx<dg eM2 o - 3 o%<ds \ g em 5 1 % 

fttf&L. IT-iS^II^S i G em 5 l £v- KCS i it> + yi-^ItW^ 

*>&Xm (S iGei) 5 1 tLTUv^o 
[0 4 0 8 ] 

z<Dt%, s i g em*<K7kmj *>&Am<vm&m^G emmtmmmmtKzmm 

%8.fct-f2> Z tX\ U^Uftmk<vmfr£\l1JI\¥mi£m'C&2> S iGel58»Ge 

Mt^h^js^ i -? tcis^u z\<Dmmm.i&<7)m&wj]n¥mfem^&2> s iGei 

5 8 £v- K£S i kf ? * v ^j&Ktc J; ^M^^-^^^^t LT^S i m^tiL 

-t&ztmit 

•^t *)> i^EPWiftioS iGe!5 1 f4|fe!iJS 5 7 i:iL/>:^f)IiML 
T G e *j£a*85&K:igijn LT^ffi»flp**Wx.lf G e WkSt 2 0 - 3 0 % t% Z> £ o iz-f Z> Z 

Wi. $L B aS i Mf^iO^G e^S2 0-30 %<DS i G e *>£>&&iiM£ H B H 
S i mU5 0i:LTUv>„ 
[0 4 0 9] 

(2) MUS i 3}^^SWi(f 1 2 ?K 1. 2mmHo^tIf 5 2CHSM 
mX'i&^KnS i « 5 3 , i^#?LKS i Jf 5 4 is 4 tfi&^lLK S i Jf 5 5 £?FMU #2* 
frxf^y^H^|^ a s i|5 6«L, ??>i:S i OaiittiS i 0 2 , S 

i 3 N4&U f S i 02««Jg|75^i*#ft^« 5 7*Mt4 (Hi 3 7#fiS) o JBJft^ftli ( 
A) C*f^„ 
[0 4 103 

(3) «-»«5 0 t£#*«5 2 (0 3 8$M) o 

iisti?i«5 0 -t y-jixm 5 1 13£#*«5 2(om%ms 7<D$tmi*i±% 
n&mum&xwmmfflizmfc-tzzttf&m-e&t). mMm^&it (b) ic^-r^ 0 

[0411] 

(4) mmmr-~)^mizj: ^ t Lfc»iK**s:iia$*, */.Mrw&i*io 

5 0*54 ^#^5 2«Mi«(:UVf-72 3 0 PJ8t"r & (0 3 

9#BB) 0 

»)ifflT--/H±, (C) Izmir 2>tf, c\<7)t£, *#?LRS i J15 4*»?>*IKtftv» 
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XoK. ^?LKS i I 5 4 ?)^L$|5 J: y'lf ^ ^ilt 4 : t ?) ? I|T^ § o 
[0 4 12] 

H4 2 (C) <D£7iZ, U^mfofrMLtzmz, iji&J&S if {*L%4*> 

■&xm) 5 1 > iKiitv 5 7 . jm£& s i m 5 6 , i&^nm s 1155, ^^?lk s i « 5 
<Dmm ms o 1 m^t'<DM, w*i*i»ibi- as^iLtn 

[0 4 131 

^15 9 ifcfcJ: *) 3tf£2£« (3M£ B H B S i £&) 5 2 $r#fi LTfc J: v\, 

[0 4 14] 

( 5 ) #5? ICS CT77i|x7f+>h -Cfijgt L rt: JMS & S ii58 JlMO— «& * ^ y 

1 ura^)M B B a S i|5 8^Mt^ 0 

7KSIT--;W±, 1 0 5 0t-C-0. 0 0 1 3 n m/m i n , 1 lOOttO. 0 0 2 2 
nm/mi n CD^r. -y > ^iig-Cff ^ o 
[0 4 15] 

Z\tim§<D®MK^^X\±, (B) tc^-r^o 
[0 4 16] 

JMSJIS i V 5 8 £^mftLTS i 0 2 Jf 1 3 a fcffMU S$*«OS i 0 2 Ji 
1 3 a £5$LTJgi2|glg&®i*£>S i 0 2 /f 1 3 a fc.x. y X <0 l^*i"4o LT, 

CVDftfO S i itT^4r'>^;^Stw«t 5 0 - 1 0 0 n mO*°'J S i Jf 1 4 

HaialiE&flittC 5 0 - 1 0 0 n mO#^S iil2b i^ti^fU&tiL-tho 
[0 4 17] 

^WiiC, HfjfE (D) OJ; 3 KfHHiLfcvMf'f t^ttAS (iMSHS iJg) 5 8#S 
*epijn¥*#S t taZ> X n #^ B H a S i IMS 5 OOtSCCVDfOS i xt^+yt 
^JftftCJ: »)GeIS2 0 - 3 0%WS iGel51 ^ML/:i^lt ^*epj&n#£# 
§ £ LT(7)S i G em 5 8 *■ v- FC S i i M7 + v ^ JWfiftfc «£ l^l*f t^^iOl 
ill2b £ffH J: v> 0 

[0 4 18] 

^7 , 7--;vft^^CJ: OfUj^itotf'j Siil4 o^ H a B *S@ • X 
[0419] 

jKM 5 7 ffl&EI&grttaJILtir&S il5 8l±SLT, CVDWf^x 

tr^*->-v^iftftm: *)$t7Fmt&<vmm±^ 50-100 nmo**'j s i ji 1 4 n 
m®mm®±i<z 50-100 innoms i « 5 8 ujjmsjis » * 1 2 b **ti?tiM 
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f& LX i> X 
[0 4 2 0] 

iEjum%t) *&HAzmwirz>m&<v&&fta, (a) tcrn-r^ 

[0 4 2 1 ] 

£>&v^f±, ^^tC^DT^^fl^O^'; S iil4^TFT3Ti:I^II3 7^I 

t — — t'K x n^mm<ntfv s i m 1 4 oisn.fi® (m^- • jetlshus) 

H$IJ^i-^^C0^^ft(±, (A) C$f5, 
[0 4 2 23 

^ B H B^> y ^ipiJ^TOM^O-^-lgBl S i Ji 5 8 <7)^ff M£ ^ yf >^*L"C 
5 7£fiai$-ti\ ^^Jcficom^^ffl^'J S i TFTfl^H, CVDtxyf 
^rulOWS i 2 (^^nf^y'JtO') . T i S i 2 (f^y'JtO') M o S 

i 2 (^'J y o -9- 4 k) & ^co^is^ji y'Jt'f k & if M^tt^mi 3 7 £ffM 

[0 4 2 3 3 

f c vDfto#2»#:iii^^->^;i/^Mt3j: 19 mmmm^mm m±K 5 0-10 

0 n mgOJlf'J S iil4*, JSj3IHi&^J«±OijM&& S ii58C50~l OOn ml? 
OJjMfUS i Jf 1 2 b **tL-?tLM&LXi> X^ 0 
[0 4 2 4 3 

$ t~ , ^itMcoTFT o j§ m @i& u ® «i- * ¥ ffl / < > y & twwft 19 m l m 

[ 0 4 2 53 

S ii^[i7^^7rXS i **R*LTa*tt*j-fi.«:aiie>&*3Elii3f£jfi'ftL, -€"0± 

illSOIi) fcttffl*«4r*;ta>£:b-er-Cv-/W Lfc&K, #-?LKS ii^^J^I^ 
£#BIU &5?KJ£i:TfH*5!*i)tf>#*LIIS i * * irfcJ. y ^ > if LXfrM LtzM<r>m^t 

L C Dtfmhtl&o 
[0 4 2 63 

ilMltlLCD, illwWlLCD, ^iSMOTffif&TtM^lliE L 
£ i^flOiffiMItiE L «r»iji-tSJ»^ (1) - (4) iX'(DXm (H3 7 
-039) Co^tli^IS^ilSL C D t Cf* ») , f ©lOItCo^TU, -£ 
tL-rn (A- 2) , (A- 3) , (A- 4) IS XV s (A- 5) fcra&T*£ 0 
[0 4 2 73 

W^^aAilS (fl£*o#n:^ i^t^Mf i H«f:^t* >f * t 
[BID) Jtt^H, 7'7X-v^#^m:o-C7lc*^-^tf7 p vX^f&^:$^r, zwzf^XTfr 

[0 4 2 83 

3lW&$L5 2 iKDi^JI S i € 5 8 £&BMbLTS i OzS^L, |E^«WS i 0 2 

mtiE# 2004-3020266 



mm 2004-024897 



^-v: 83/ 



^^^Tiitii*"'; s i m i 4 ^iaiiis&fiitn^M H H H s i m i 2 b ^-en-pnMu 
mm<7>#<) s i ^ 1 4 ks^sb^ iHi2iHijf§fi«<7)-^ig H H H s i m 1 2 b uh^hi&m^ 

»*"'JS i TFTS^L i^v^m?- • iEJL^SU^-eiEKlf^O^v^^^S i TFT 
Miami® ^|WI-^#^«5 2±«IS0 IiOillTFTliirtCMLT, 

[0 4 2 9] 

f£o3df^JK5 2±<D^^ B S i Jf 5 8 cO^M*-x--7^>^LT^|fg 5 7 £IitB$ 
JSi72II]i?§fUt£^U CVDfcoS i xt:^ + yt)^Si:J; «9 ^flittc*' 'J S i 

ii4^, mmmmMmz}$.$gg B s i ji 1 2b£w^ftff;^u ^m^cxmmmM 

^mztizx i9M<n*£*i (w^- ■ lEimmm znMizmm \.tz^wMvj*°v s in 
4 izitTFB*. mmmmmm<D^ g is i ^ 1 2 b izmmm&n* j tti* t tij&j&-r2><v~iz 
, ftMAzmm Ltzitmmi^mi- • iE?i#ifr)^tM&v-*m^#i4<7>*°<j s i tfts^ 

2±Ojg|fSS0 IfWiliTFTfflli^CMLT, i^v^T- • JE?L#t!jJ^ 
[0 4 3 0] 

, frMfe^wmffi. 5 2 _to^^ B B H s ii58 co^fiit^i ? > FLxmm 57* 
*fe*t*{ii&*u cvDf^s i itr * * *>t^fii: x *)$tmiRHt<omi»m±^v s 

ill4«:, MliailS&M±t±^#^ H B H S ill2b ***L***U&jfiU £^C£DT@ffi 

--/nsa^Kj: !9^ H B H ^2 • TEimmm z&MizmfflLtzm7Fmi&<n#i) s i 
v 1 4 mmmmmm^^^s i « 1 2 bK»3Eiiii^***L^*i^j£-*-s 

o-e, e*tc«i»L)tJtlS!fl«j<B:v>«T • iE?L#iiKTig;V -^mri#14o*°»; S i TFT 

iss^m^ • jEiL&mm-emmt&Dto&^&m&s i TFTjgMg&t £pj- 

£*$&«5 2 JiO^lfSSO IlWlSlTFTltirtCMLT, S5v»«T- • JE?LS 
[0 4 3 1 ] 

M±<D&&M>S i S 5 8 fc, «x.tdr»aMfcLTS i 02«*^JftL, ^MC/yXvCV 
D, iCVD, * If ^^Ci l)7^77XS i Jf £ tz f± T**' 7 r * 

&W;?I£S i 12 fcttaK'J S iil4 £ffMU )HailIS&fI^OT^;v-7 S i « 
£ tzltT ^ ^ 7 T XRXftf V iftf£S imtfzlttfi) S ilHhS i 0 2 Jt v ^ > 
LtMS il58 ^r^tti^-e, ^^J&OT r * S i M £ tz\tT^)Vy r 

tfaK'JjftaES ii^di-f'JS iil4 tl^t^^ffifc LTf)7t^777S i TFTI 
tzlZT^^y r XRZFtfVm&S i TFTitlJ^'JS i TFTSI5£, mmU^m.W.(D W- 

isns i s 5 8 \zmmmwt lt« b b h s iTFT»*w^J:mM 

• lElLfemfer-l&i) -ttsmrnQnT^fr-yrX S i TFTifcli7*^77^X0 f # 
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UtflftS i TFTifcii*''J S i TFT»^t, M^tt • iE?L«»flE-eKtttl*0 
i^v^^ H B H S i TFTj^i2H]S&t £|b]— t^it±©iS!S O Il^SiTFTi« 

[0 4 3 2 ] 

tiP7 7^ s i si fcttT-* >P7 r^s.o f * 0, ;?sfts i ii/*i±^'j s i m i 4 «l 

„ jg22 Editor*- ^-7 S iii/;li7 ; ejV7T^SU f *' l JlftS iSifew; 
S i 6 1 4 t S i 0 2 i$-x 7 f>^LT^ B B a S i /f 5 8 £^tB£-tf, ^fiiOT* 
^7rXS i Si 7t(±T^;v-7 7XM*' l JIfiS ififcfi^U S i JB 1 4 K^tj^T- 
gft<h LT07 J t;i'7r^S i T F T i ^(47*^7 r ^SO^'J iSfcS i TFTitli-f 
S i TFT|$£, i^aialS&flMO^^S i £ 5 8 ClJSjSEIBHffi t Lt^glS i T 

S i TFTitli7 ; Ert'7rXS0 f #';iftS i T F T £ f4*° 'J S i TFTi^i 
[0 4 3 3 ] 

£>&v>(4. ^««&K&tt££^lc8ijo#?Lff S iS • TKs^^f :*>&7Jg53*MI8rC{4 
, #JiLrt:£EF£«?>JMSJIS i S 5 8 0^«**J.y^->'^LTiftl»S 5 7 £S£ii£ 

l^ML^ MC77X7CVD, iCVD, * 'J a&ifcfKJ: 0 S i O 

2i^lIit7^;V7 7 7>S il^/;li7 ; e^7 7XSff'f l JIftS iJBSfclitf'JS 
iI14*MU Jli2H]j^fIi^(7)7^;i/7 rx S i S i fc(47^e^7 r 'J rift 

S i Sifclitf'J S ilHtS i 02^^^-7-f->^LT#|S H H B S i 1 5 8 
, S/Kito7^;i/7 7^s iii/>:lJ7 : e;i'77XS^ , JlSS igitu.fjs i 
m 1 4 tc^^^SBi: LT07*;i/777S i T F T $ fzl* 7 * A> 7 r 7. >J rSft S 

i TFTifclMf'J S i TFTS^> JS i2 III JIMS & S i « 5 8 K ilSleli&M t L 

T^ip-fS^S i TFT^O#^#*^iO f ^#*»|il|^OV^-rn^-7ji^{4M73 

mMi&^m? • jEii&mm-ci&i) -711^7*^77^ s iTFTjtii7^7 

7 7S^'JlftS iTFTifcliJJfJS-iTFUE^fc, • IE7L#l&Jg-C 

IEKlfg7J<7)^v^^ B H H S i TFT/g;i20g&t£|ig-£#^«_L?)jg|iSSO I£[*)0®^ 

[ 0 4 3 4 ] 

tt±W7^;V7 77S i 11^117*^77^1^^45 i SSfctitf'J S i £ 1 
4C, Mrt'CTGe, Sn, P b m<F>mmjtm<0>pti: < t i> 1 >f * >?iAi £(4 
-f*> K-tr^^**v>iic VD*-COftit4>tC38* (£-tb&*0fx.tfl 0 1 7 - l o 2 2 
atom/ccx «f i t < (4 1 0 1 8 - 1 0 2 0 atom/cc) ^T$-£> iO^llIKWUSffilSS 
j£, 77';ya7>77--;^ /</W^tt*fel±aS«&U--9 , -7--n/^ > 
7 p 7--^S^irTS^ H |fb^-e/c^ , J S iiOl'J S i TFTS^if-St, «*. 

tfsj?'; s i JlioM H B a *iWt-^ft-r^^^faMt. ^ol7 h l^^fMLTits*^ v r 

OO-f'jS i TFTOi/TW?)^l<i-5.o 
[0 4 3 5] 
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SffitcM^en*n#«#® t LTOG eM2 0-30 %<7)S i Ge|5 1 (TfciK * >V± 

ajs) hml, a : f-*«*«^o5:i*afe«±omiiffi s H58 (s i GeJioM^en 

Jp#^#:^) SrrSfcR-ffcL-CS i 0 2 Jf 1 3 a HML, *fi«OS i 0 2 JB 13a^L 
T^aiUS&^OS i O2* 1 3 a £Bfe*U C VD^S i xt'^ytrtSCJ: <9 

s i m i 4 nsnis&^nM^enw^^os i G eJB 5 8 * v- 

KCl^f t t LtoiS i JS 1 2 b HMUUv» 0 



i fc, flT-^f£ 5 0 *WKS*ePiW^MMMI i: LT G e «JS 2 0 — 30 %<£> S i Gel 
5 1 ^ML, ttf-It^Ift<7)5^I«±(Of ISiS i 1 5 8 ( 

S i G eSOM*epim#8M*:E) ?)lfllt^i'yf ^^Ltili^S i0 2 i42J 

C VDfWS i ie^ + yt/HSfii:«t *9^^fl^t-*°'; S i Jf 1 4 
II]i&fI*^cM<^£P#n¥*#:Ji<7y S iGei58 £v- KCI*f + *;i/Jf t LTOM*S 
iil2b tMUUv>o 
[0 4 3 7 ] 

Ii:, Sfi«5 OftMKM^epjta^f'ffcff t LTG e*J9E2 0- 3 0%OS iGel 
5 1 (**>ft'/ffiXl) HMU flT-*«^mo5:^^-h<7)^ H B B S i JB 5 8 ( 
S i G eJlOM^epftn^af^fcJi) Ot/TiH* x 7 f > 7 L tiitl^ S i0 2 *l4 2£ 

m^m*mf&mmz&3t&&mmzMj%L, *<D±izm»m*&i&L. cvd 

^<7)S i x-\d 9 * i/ )V$Lig:\,Z & <0 ^ltfWM iZ *° 'J S i/f 14£, JSJaillf&^i&KM^ep 
j!jp#jf#:g(7)S iGe!58*y- Ki:^ft^;Ht LTc7y^<&S i Ji 1 2 b 
LT& J: v^ 0 



tfx § -6 o 

[0 4 3 9] 

(F) ±IE (A) - (E) "Ci±, iffl±^I^M^, (ffi) 

£o ±IS (A) - (E) O^feia iJMLfcl^lE^^?), ^ft 

-Tti^ltML C D, MS LCD, ^ii©SLCD, ±MIS*a*« E L is «fc trFMS&ft 
St«E L tft*ST4R©ftSW4#^ftt:o^rRl!8t*o 
[0 4 4 0] 
(KltSLCD) 

±l£ (A) - (E) iZX 0, *'JSiTFTifcli7^77^Si TFT OI^tFpR <h 

jmsjis i TFTo^^iii^^fML-c@e[fi]M^i3«to f eer6]^aL^®^am^;7fc^ 

x3cwfcttmmirh*t, &mnmm%ft¥m7f^wi<zwmftmmzmM i -&xmikirz>o t 

z.<n&ftz^ mfo&te-ttx^-frLxmgk&xmkLtzmz, g>3inmztzin *>&a 
me>mw%t*<r>frmmfrb3c&&mzfrMLxi> 

[0 4 4 1 ] 

-tlB (A) - (E) £19, *''JS iTFTi/:li7t^77^S iTFT 
S*UVf-7'-e«IU 5MM*»«#S«*$9«U 3fc**#:«r»3|f#J"e«ii)#ttr« 



[0 4 3 6 ] 



[0 4 3 8] 
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o 

[ 0 4 4 2 ] 

& j: mifo&mLxwmLfzwfa : mu(D&&>j- v?*, ssftjufM*; <t mifii*&m lxw 
Ltzmzm&mAmik-tZc ^^ti:, ^■mm^^w&m^^L, ^wtt-zmmmx 

[0 4 4 3J 

(MML C D) 

±ie (A) - (E) K<fc (9, #'JS iTFTifcli7^7TXS i TFTO^TpgRfc 
[0 4 4 4 3 

ifcSWi, ±|S (A) - (E) KX *9> 5KUSiTFTifcli7*^7r^SiTFT 

m z 9TM t . ^ B9i & 3£t## ttmmmm » mmx n%it^7^m^-mm. zfm-t&o 
^-y^Lxmrnnnxm^^mm^m^tL, tfto k u -r > izmm-t zmmmmzm 

[0 4 4 53 

sftu fccTFKo k w >tz&mi-zmwmm*mf&Ltzmz&\ti}mMi&& xmz 
mmmLtzm^yt^m^m^mm^^^sh^- ? -ft, m^om^*?^ ? ■fxmte&fr-ex 
; y-)^Ltzm~m£k : &\m\tL, %> o ttnt. m%nmMj&hxw.$\wk : ftm& 

x mi\%%kmLxwmLtztt\ti)Mfo<7y&F a ^- -j m^u^mmmnu^^y f>/L 
xmMum-xm^ih^m.itL. ^cctftw fh >^}i^i-&Mms£9ML£ 

o$t B B B ^> y-eS^^^-^Tv-^L^^n^^viAttihl-^o 

[0 4 4 63 

(#IiiiLC D) 

±ie (A) - (E) l<ZX <0, I'J S iTFTi^(i7 ; 6^777xS i TFTO^i: 

mmmnM* ^ v ^> 7 LxmBttwx&i&&fr¥mitL, i-:i:tfto k w >^ 
mir&K%iRv?mmwm*fiZf&Lxztii,zniftMmj&& x ^wil, ramfetM l 
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[0 4 4 7 ] 

&£v>(±, ±|B (A) - (E) izxn, #'JS i TFTtfcli7^7T^S i TFT 

o^^^^^i£ H H H s i TFTsasosaiaKwjewaw^cjt^^^ifejBEJi^^jftLfc^ 
hml, m m ta ?mfo * m mmmrn -cw o ft *t ti^*f«^t?i« * j^ja 

^i y^^^LTit^^-ea^ii^fflftL, TFT© KW 4 KttXtfia 

[0 4 4 8] 

fLU TFTOKl/>f ^^^-r-5>s#ts.o f ^^m«^^L7tmnsei6]i^^i3j;y f iE 
xmrnunxm^^mitL. tftoku^ ^ tsst s RMs^swts l 

[ 0 4 4 9 ] 

(±IHfejteM«EL) 

±12 (A) - (E) i:J: 0> S i T FT 3: tz\±T*)V7 7 X S i TYT<OW^Ut 

mt&mmnmmmMmMo sTFTtDvisj yizmmztitzmm (li-al, m s - 

^tzm&ZB&lr&o fit, «) LTjBWaWA*^^*^* 

-fzmmmx^*) ^fr^txm m^m -r %> 0 

[0 4 5 0] 

v*fi±fB (A) - (E) Ci •) , *"'J S i T F T % tziiT^)Uy r * S i T F TO 
*^^t^ H B B S i TFT^ffifflEKOiliMW^^fE^T-afeKWSr^JKL, 

uvf- y-e^i l > & h xmmmm^it^mmm^&m * mm 

U i^**»#J-eft!i»)#ttT«5K*^S£^* : ? : *««:^lSi-&o 
---e, *^«li4MH*0*OT«lfflTFTO KP>f >»C«tt$Kfc»S (L i-AL 

[0 4 5 1 ] 

(TffiMItSEL) 

_hIB (A) - (E) l<z£ 0, * ,, JSiTFTitli7 ; E^77XSi TFT^St 

M a B B s i TFTowaiHiKoiajism^^^sT-affiEJitsjfiLfeft^, m^uo 

mm%nu*z- -y f - > ^ t Tit W^-es^^OT^pjfifbi-^o - <D±.\,z&mHk<nnM 
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IllfflMOSTFTOy-XCii^tL/^i (ITOJUfc^) ZfcfcL. ?f>Cgfft 
f> ilSk&^^r«E L#§7t^£M*L, -eo±«RU»S (Li-AL, Mg-Ag 

[0 4 5 2] 

*4v>l±, ±ie (A) - (E) K«fc 13, S i TFTt/;li7?^77XS i TFT 

^-uvf- -?x%m l . 53«js ^ <b £ ^ Ltiiii^^s^ifis s- ^ 
^^^^SF^^is^^jT-iAo^ttTm^^^^^^fM-r^o -com 
%it¥&*m^&tiL<o%imu<r>n3kmnM* z- + > ^Lxmmunxmto^mm^m 

ml, t, ji»*ifo*r«E L&itmz&ML, <£<7)±mzmM ( 

Li-AL, Mg-Agiif) *^ISL, ^RKJE&UT^WtwBt««:SjftL, £ <b (c^M 
10 4 5 3 3 

Uk±<om3Llj&i: (A) ~ (E) <Dfr%L&\K £ t tbX *rti<£~tim 4 8 frhW 5 2 
1"o HI 4 8(2 (A) O#?LK^#®^StSl3 e fc^LCDi3J:0 f ^r*iELoa^ft, HI 4 
9(2 (B) ^-t^?LIf ifti^ffiC J: ^ L C DiJ i ^tt E L (OteS, HI 5 0 (2 
(C) <DJ *>&\m&m&te£ZLCDt3XXFfimEL<Dm3L&. HI5K2 (D) <D~ 
*y&XmfrM&l<z£Z>LCr>i5£V!mUEL(n®.$.-m > EI 5 2 (2 (E) <0#?LK# 

ai^MMiaiA, ffi^?R H B H a3:^M^a5:t^i§L-cifi«LTu^ 0 ft, ±u<nmttm 
^(DfflH^LT, su<7)v^v^^ia3A^&^^ife-c^^c7)(2w9 it?i4^ 0 

[0 4 5 43 
[0 4 5 53 

*fr|6j*«fctti*rffl©"7-f KU>Xfc LT#fg1-^>-7^ * n U>X##SW^4#36«-C 
X (r^7^^nk>Xt^f^) ttifcoXnvi^ ^fflit^MLCD<7)H^!l^^L 

[0 4 5 63 

- OllCMll! fc L T09 £ (2d 4 3 O 2 -9 K , 
[ 1 ]#U1'J 7 -f &xyf^^:j: 19 „ tfffij^O 1 W5$#7X, *t-t5Ai 

[2]*ft©v>f ^ni/>X«tc?S5Ja«fs|saW»JIS8 5^^E*L, 5$^f7^, ^tt7A 
^coM^^^tO 6£itWg*#J2 5 a <0 'a'fo-tk&o C C0R#lZjl^ #7 8 
6 *S5iaiff^W»JB8 5-C*tf6]^2 1 fcJUi ») if ^»#J 2 5 a*ffflL4v» 
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[3]frmflfmxi±mmmmi~£ <o . &2 0 M m<nmwif7 xmuz 6 (* -c 

& for? 7 7 ?i / pm<DKMmfm Ltzmw? s 6 ^^tM^isfPjj t . m 
mn^x^ KMwmx&mmm^x *)&2 0 M m^mm-v? xmus 6 

>XjHHtcffi^-r^fI^iCT^< -^f©/7 -y 7~?X7ftm<DKMWifttliZLXi> £i> 

o 

o£*K ^--7^ ^ n lx>Xjg!fflHii^i-^iiB^^7^^8 6 (X*-y^«) <7)^M 

7x2 L/>X?rItMLTi <fc v^ 0 
C*U±. Rm } ) V ?7 7 4 iUffiXy * h V yX h <7)-7-f y~ n 1^ yX^y - y 

mmwmm^x ? y s<*$m lx afimv-r j 7 n uyxzmmmj&L, -rj ?auyx 

#7^it^Si!ii)^ ftmfflmxitm~ffiffim^± »k ^20 M mcomm^'7 xmus e 
u 9 y 7 mm xjj^-Ltz-^j 7 n v y xr v ^ mmw^m^i^ L X i> X v> 0 

c 7 ;k^7a^7*7 y 7 ^*7im<vmm*mj&\^, n&imm±.i<zm^ zntzMm 
ifxmm. mmm \z7 7y^% $m l x afm<n -7 ^^oi/>x^ l . -r ^ ? n v 
y x m (D m m \,z i&m vt^m. mmm * ?c« l x m^m ^^51**7 ^^v^i^^-tr^ 

^#"7* ^££16*) >tffiTOX{±MMWS^ <t !9 > £l2 0 ^ m<7)&Wtf77mffi. 

8 6 U?-y?*|£) XX^-Lfz^J tuyyXmmi-mimMf&Ltz-^j 7Ul/>X 
T V j fc$L(F>tt\a\mm*ft$LLX i> iV> 0 

i> n l^>X|*in^il^iiB^trM^7tm$-»i-7tmtc, 7s \£yu-y-< y X^K 
J: •} Oil H^#It)]i £ M L , - <^<«#J]ii§i*® <9 v^f^nix^X/iHUffi^-r 

2>%mzX7 V 7 ^ 7 7 ftm<DT ^ ~ V ^^(DfcMmsk^^i7 U Attz\±Wit7 U 2*%f 

^i&mmitmzmf&Lx i> 

^ y- n u > xmm iz 77 7 7 -77 7 \tm <o 7 * ^ - a % t'^Kmm^fm l , 3^>aw 
xww&i±mt. mM>&m±&zi&mz j £xLCD(7)MMmi\:. &mftit*mh<ni)m* 

[4]^fB^^ 1 8 b tS£«2 0 b HMUElfilllLtvO uuyXru^Ui^n 

fiimmt, m7TsM<vmmmnu**- yJ-y xLxyt&&mtm e^m^^mm^mt 
u m^m^-^m.LfzMmmm 1 8 at 12^112 0 a ^B^trsBifii^aL/t^aiMm 

n 1/ >XtIit<7)itiiaL C D *ftJ&-fZ> 0 

$:^L, ^^IC^CTfiJ^I^O £ll;W^y^>X-C|£*U S i02fl3b, Si 
02113a ^7>LT7tit^14*tWl 6 ZM&Z^&o 
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yxmm^fflm-tz>MWJf7xmu8 emmitzamm^^^-rti^-^^^uAttzitm 

it?v^tet'<D77 y ? ^ X ? ftmni&KMMlfcmZMf&Ltzm 2 o M mummify *m 

nmu^mmmmMx^y) ^x-r^T )w? 4 ?u u > xmik^m&mL cd£#& 0 

[0 4 5 7] 

Mm, &%mxiii&K%mytm<v-7^ 7?vx? lt&h-j^ yn y ^ ^ ^ & 

[0 4 5 8] 
[0 4 5 9] 

^ * n u > XflldiO Xn v j. ? * JH jtffll! LCD £ * o 
[0 4 6 0] 

[0 4 6 1 ] 

04 4 14, Xn ^fflitilSL C DSWWML C D0^1HJ^^-t- 0 

1144 (a) n-fuv*? ?mmmmLCD<Dmgimx$>y), isat^f^tT- 

t ** [6] * m fa i? t> ■£ T > - * L T $ £ & A ft it L , £ #K L & K if 

/u*>*WR*)fcH L1I6 5 C7 l^*2fe«8 7 «-fl5l •)#tt*o fit, AI+fflcottft^K 
®R»tM#§|5*J6^7^ 8 8 £a^#*#J-Cft!f ffilt*|Oji9!£#*j|gfc 

T;u5-«j7Ag}&jsi#8 9 izmmfcm&^-n' vmm9 ot*@i$« 0 aw 

[0 4 6 2] 

H44 (b) li/ayx^^fflKltSLCDOllJI^*^ ^Ill^i^t? 

mmm t n fa * m. fa ^ fa * r -> - * l t & g a Aft it l , * $m* l f£ k & 

»t«o*tl&iaif«HfiRW-BI'ft§ 1**^9 x 8 8 *»W«*#Jt?i6»)^*?*, r;i^>f Ml 

ttiSE# 2004-3020266 
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ftilU:7;K^^^l#8 9 ttmfc*&*->i' KWJB9 0t@f$« o -to 
XW«^«J«)«9 1 £JR«5fd-»t&o 
[0 4 6 3] 

8 0%&±*>#Wtt«r»J£'t* 1 (W/m • K) kk±<n&mfcm&1f?xMx.i&6 : &1f 
7*. jtWISft'fl:*'^^ (?4t7A, ^'J7t7A, t'DfaTit') MKRU 
K»JhffilitL-eKjil3ia^8 0 %m±<0^#t££iiJ£.-t-£ 1 0 (W/m • K) WJiOiSS^ 

(v^v7) , Y 2 0 3 (^7 h U 7 ) , C aO (fj frZ/T) , A L 2 0 3 (t7r^ 
7) > BeO (^U'J7) , ^ISH^? t -f 7£ fc\ i/>:liIifl:!|^ B H B ^M H B a if: 
li^YAG (Yttrium Aluminum Garnet) . *ifii/:li#igaMgA l 2 0 4 (X 
kT*^) , 3AI2O3 •2Si0 2 > AI2O3 • S i O2 , 7 •vffc%i|MgS# 

7*n v i ? * fflit^M LCDS LKSMM LCD 4 o 
[0 4 6 4] 

%) o 

[0 4 6 5] 

o 

(a) Eaffl^ie*aaa*v>tti|ijtaaLCDo*# 

/< y ? 9>f M*|ioA7 * 9>f 2 ilC^A 9 ^jLOyttS^^ 9 3 £ii 

1 0 0 «raW**#J-C3tieiR«Uft!i*J^*>*T*-^ KWJ&9 5£tiLLTit«sKWi#i§ 
MLCD^y'x-^H^tSo fLt, PCB (Printed Circuit Board) 9 6 <D 
ffifeGLit\Z<ky h Lt, PCB©ieiffl/0^1i9 7 fc j&SMOitjgliJc W±#jli§g!! L 
CD^WJtiJ LJB 9 8 ^.o/s -y ? 9 -f hfflge^ 9 9 £ P C B 

oE*Mi'*2' Lfc&K*-/!' K»IIH*i-*o 

(b) I«I«ISItlLCDOM 

*tlRl*«»Citt»«jt«9 4 £&9!«*3J^W^^fcj@»M<aR5tg!L CD 1 0 1 * P 
C B 9 6 ©^fiiC-b v V L, -rOTOf) th L ffl / * > ^TSffi 9 8 t P C B OBBiKl/fl'* 

(c) itmffl<ajg»MTWf&:)£S!*«E 

P C B©WS£ffc«fcjB*fflOTffi$fcftffl#«E L 1 0 2 *>»iS14»JB«*-fc 7 -r 
^*M»JR«)ffiLflJ 9 8 PCBcoS£^^>-/mS9 7 -£7^1^ - 
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(d) it^JiO^SXMf&ftM^liE L^f#-£- 
P C B <^>P)xmitLM.^MMM(0 ±.W^ytM^^.E L 1 0 3 (D&wmmm** y M> f<0 
^^^tBLffl^^>ym®9 8 t P C B<7)E^ffl^'>-7°m®9 7 )\s 

[0 4 6 6] 

o 

b 1 0 4<ommiz^ ^w^Mwmm^yt^ft^w 1 o stfOxynttiffisw-MLCD, 

Lfc^^MMO S L S I 1 0 6 (DSP0K, CPU01I&, m^Rlf^P * 
^l§B^^^fflL^^3ri!CCD 10 7, igifS-r^ 10 8, igifM* k° - # - 10 9, 

ryy-i- 1 1 o&^£-7^> h u ^o^M^mMS&ftMv^^ + ^v^-mtfe 

sly ? 1 1 l^^fL, ^^PCBP^^^^^ge^tx;u-*-;i/tr^M1-^o 
[0 4 6 71 

[H33 ^?lks i m$-Mfetz£&mmmLCD<Dm&j:m*^'tmmm~c'$>'DT > 
(a) (i^^fii-t^^-ria, (b) (iiSianii^fiM^^i-ii-e^^o 

[H4 3 ^?LKS i ^^SCJ:^iti§aLCDOMitX^^^i-^^:^(7)ttlfMlll 
[H53 ^?LSS i^^^^i^it^MLCD^Mitlfl^^-r^^fl^co^MH 

[H7 3 ^?LffS i ^^^Hct^it^MLCDOMitIfI^^i-*^fIM<7)MlgI 
[H83 ^?LKS i ^^-^^J;^iti§SLCD<7)^Xfl^^1-ifffillI-e*o-C, 

(a) t±s«^#^^i-ia, (b) itmTFmmzTF-tm-e&Zo 

(a) t±^t££#£^1-H, (b) (±3t^Mit£^-f 

[HI 03 #-?L»S i ioTf^ML/ciii§ML C D^^i-»f®ia-e^o-c 

> (a) i±mytmi$L<Dm&<vmmmL cd^-th, (b) M^iifyrooii^o 

[mi 13 #?lks i mftmzizx&KMmLCDvmmjimzm'fMmm'e&'DX 
, (a) (i^^fna^^i-m, (b) &mm®mmw*7f;-fmx~&%o 

[HI 23 #?LKS i^^^t-i^RWSLCDcotiitX^I^^-r^^M^OBfM 
[HI 33 #?LSCS i i^I'SC J: o L/:RltI LCD ^^tMit* o t 

, (a) itm^mm^^-tm. (t>) temm®&mm.*^-fmx&2> 0 

[HI 43 #?L®S i IMSt: J: o TM L/:«SI L C D ^^t o 

t, (a) i±mftmm±tzwftftm<DKMmm*MmLtzm&<s>¥m®mL cd ^ 

[HI 53 #?LKS i^^^^<to-CML/>:Tlil&^:M^1tEL^^1-^fffiH^ 
[HI 63 #?LKS i g^S^i o-Cf^L^XMI§^:M«E L SffffiH-e 
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[0 17] rm^?LKS i §^atcj;^iii§S!LCD<7)UiiXfl^^i-S(fMll-e^) 
[Ell 8] Zim#?LKS i g^ft^ct^il^SLCD^MitXfl^^-t-ifMlgl-e* 

o 

[HI 93 ZLM^?LKS i )15^glS^J;^it^MLCD<7)^XfI^^-r®f®III-C^ 

[02 0 3 Zim^?LKS i il^ffi^J: ^itilML C DOMitIfI^^i-®fMia-e^ 
oT, (a) (ilfcli/f t LT S i O 2 £ffML£^<^J£^-t0, (b)f±«ff 
t LTS i 0 2 , S i 3 N 4 SO f S i O 2 £fiML£^<O#J£7Ki-0-C&& o 

[in 2 13 -m^ms i mftm&izx zMimt cD<DmmjLm*7jk'twffim'e$> 

Z> o 

[02 2] -*#?L®S i g^^Ci^itjiSLCDOMiiX^^^i-SlfSilgl-e^) 

ot, (a) ti^fi^^^-rii. (b) i$mmmm.m&mi&it7F-tmx~Jbz> 0 
[0233 rm#?LKs i mfrmmtz£z>m®mL cD^m^xm^^-rmMm^^ 

oT, (a) Ji^MJ££^1-0> (b) ii^MSIslE&ff *l££^0-e&&o 
[1212 4] Zim#?LKS iS^S^J;>5,itiiSLCDC9MiiXfI^^i-S(fMIgI-e^ 

oT, (a) (±^^«^^i-El, (b) {i^ia^aiUJ^MJt^^-rill-eab'S.o 
[02 5 3 -M#?LKS i ^^S^i^itiiSLCDO^Xfl^^i-^^fl^co 

Kffl0-C&£ o 

[0 2 6 3 -m^?LKS i J15>gt&K<}: &RltS!L C D<7>M^Xf!£^MI2I'?& 

or, (a) {±^fiit^^i-m, (b) i±mmmMmffiMi&z*i-m'e$>z>o 

[02 7 3 7K*^^>r±Ae^ftm:^iiiiMLCDcoM^Xg^^-t-8ffMI2|-C* 

i> o 

[121 2 8 3 7tc*^^^V±A©^fttCj:^>itiiMLCD^^jtXS^^i-ttffM[l|-e^) 

or, (a) itm^mmtm-rm, (b) {i^ia^anii^TO^^i-iii-e^^o 
[0293 * y&AmftMm^ x zm^L c d <Dm&i:mz7jiirmmm<7) 

[0 3 0 3 7K^^^>y±A^^&^J:^iii§MLCDOMigX^^^-r^^«0 

$r®0-c£>&o 

[03 13 *^-&Amftm&K£&m®mLCD(Dm7kj:mz7ji-fmnm 
[03 23 *>&AmfrM&tz£&&mmLCD<DmTkj:m*^i-ffiMm 

~Qib %> o 

[03 3 3 ^m7K^^^>y±A^^fetcj:^it^MLCDOMiiXfl^^1-»fM0 

[03 4 3 -m7R*^^>V±Ag^^^J:^itiiaLCDOM^XS*^i-Bffffi0 
T'iot, (a) limmmmZTjil-m, (b) {±jl3MiaiH]{^Mit^^i-0-e^-5>o 

[0353 -zm^mj *y&\m ftmmtz£&m®mL cd <Dmmi:mz^m7sim 

itO!ffl0-C£&o 

[03 6 3 -STK^^^^viA^^ft^i^itiiaL CDc7)^atx#^^i-*^^ 
J03 7 3 #?LKS i Jg • 7K^-r*>ViA^^-S^J:^itj§aLCDOMiiX@^ 

J03 8 3 #?lks i n • 7km^ *>&Amftmmz±zmmmLCD<Dm*kj:mz 

J03 93 ^?lks i m • Tkm^ * ymAmfrm&K £ zm&mh c D<Dmmi:mz 
sF-fWMmx$>z>o 

[04 03 *%w<Dmm<Dfmiz&tf zMmffife-s ? hmmmmm^m^mmm 

[04 13 -S#?LKS i g^ft^ J: ^m^^*^^moMitX^S^^1-©fffi0 
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■Cab-So 

[14 3] fa7WOni/^X (WvOd^X) l^ynyinffl 

aaasLCDS:^-*-»fiBBi-c*ao 

[144] y a ^ ^ i sjia l c d a^ita l c d *^t»fiiiia^ * 4 o 
i®4 5] *%w<vm&m<vmmwm^ftm^mwzm^fznmm*7Firmmm ( 

1) t*^o 

[@46] *%w<nuum<7>mnmn.%it¥m^m*m^tzmmMz^mmm ( 

2) -c&& 0 

o 

[!4 8] (A) <D%JLK¥-m{*mftMmzJ:Z>LCD&£ ^lEL^Ixft*^ 

[04 9] (B) 0-i^L»*f tlMfti: i -i. L C J: ^t«E L^tift 
£/Kl"[II-e&;z>o 

[150] (C) O-r^-^viA^^a^i^LCDiSct^^ELcoail^^^i- 

_[!5 1] (D) O-fi^^-^viAS^glft^et^LCD^ctW^ELOiailffi^ 

[152] (e) <n&iiw*mfcm ■ Jty&xmfrnmzxzLCD&xifmmE 

[fffORW] 
[0 4 6 8] 

10 Si 

11a, 11c, 31a, 31c, 34a, 34c, 53, 55 f&#?LM S i S 

lib, 31b, 34b, 54 i^#?LMSi^ 

12a, 12b, 32, 35, 56, 58 iiMSH S i « 

1 3 a, 1 3 b Si 02Jf 

14 -fVS ii 

15a S i TFT#R 

1 5 b JiM^S i T FTSB 

i 6 mmmrn 

1 7 til 

18a, 18b MM 

1 9 a £*tM 

2 0a, 20b BEI6JBI 
2 1 

2 2 v - 
2 3 UVr-y 
2 4 jS9§3a#2£* 
2 5a Sfi»«#J 

25b mmn 

2 6 a, 2 6c fiJRU&tfigjfclBI 

2 6 b, 2 6 d mm 

2 7 W.Um 2 8 ftflglt 

2 9 ikm^cwmm 

3 0, 4 3, 5 0 m^r&m 
3 3, 4 0, 5 2 

3 6, 42, 57 mmm 
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3 6a Si 02/f 
3 6b S i 3N4I 

3 7 &jtm±mm 

4 1 7ft#K t>M 

41a, 44a, 45a, 59 ?£^Jf 

44, 45 imi *>-&\m (m&&s i «) 

6 0a #^m® 
60b ttELMi 

6 0c mmmm 

6 l ffl-iSttiiWlIt 

62 m 

6 3 ajftftiaia^yt^aEjtttwi&ii 

6 4 *JK4rEPfl3^R0RSt** 

6 5, 6 6 ^-MlJthLii (/OT*) 

7 0 &,& 

8 0 if- K'J h 
8 1 a , 8 1 b * ;i/ y 
8 2 ftJOEtt^J. y h 
8 3 ftjWyX^ 

8 4 ^ 'J 7 F?L 

8 5 HbmiHmmwmm 

8 6 

8 7 7 uz-mffi. 

8 8 fiS*ti#IKiI*'7^ 

8 9 

9 0 m mmmn * - ^ mm 
91 m^ois 

9 2 a*^?^ Kya-;i/ 

9 3 ft&ffcK 

9 4 filTfrIK 

9 5 €-;VKfi 

9 6 P C B 

9 7 PCBOEiSlA>^St 

9 8 WIRIJIliLfflA'y^tS 

9 9 /s -y ? hffiS£*£ 

1 0 0 mmmo&m/^&MM lcd 
1 0 1 mnwommh c d 

1 0 2 MOTMf&TfcS^UtE L 

1 0 3 mmm<D±m^±m^mE l 

1 0 4 ^IPCB 

1 0 5 *H^oiIIt^jfe^^gi 

106 *^*Ic-fflLf:iiIM0SLSI 

107 ^wzfcmLfzmmmccD 

1 0 8 iWM-^ * 

1 0 9 jgitSU fc?-#- 

1 1 0 T yy-~f 

1 1 1 *SilelKi*i«'; A>f t>*"'J •v'-mrfe/N'y * 
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[M^l mm 
[in 




[@2] 



1 4 ?h y Si/i 




1 2a JWSaSiJI 
11c<£^?LJfSi/i 

llbg^LHSi^ 

1 1 a «7LJtSi/i 

1 0 SiS^ 

1 2b JMMSiJI 
1 2a JMS&SiJS 

1 1 a {&&ims\m 

1 0 SiS=K 



1 3a SiCtejf 
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[@3] 



1 4 7^ g s\m 




1 5a 'J SiTFTgp 

1 3 a Si02H 
1 2a JiMSHSiJl 

l1c<££?USSi» 



11biS^?LKSiJl 

1 1 a <££?LStSiJl 
10SiS*£ 
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15a /H'JSiTFTgp 




[15] 

'J SiTFTHPO H l^f >SBBIt 



1 3a Si02il 
1 2a JMMSi/i 

11bfl5£?L«Sifi 
11ai££?LffSiJi 



1 0 SiS*£ 




I 3a SiOzJi 
12a iHIMSifli 

11cfg^?LKSi/f 

I I b it^LSSi/I 
11a<g^?LSSi® 



10Si»*J6 



1 5a t|n USiTFTgP 



1 4 ?H 'J Si 



1 3b Si02Ji 



ffiffiE#2 004-3020266 
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[EI6] 




14^'JSiJl 13bSiOzJf 
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[1217] 




6231 



ttifE#2 004-3020266 
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[18] 

(a) 



23 UV^-^ 

21 *tlS]S*& 



1 3a Si02J! 
1 3b Si02 



20bi2lS)M 

1 4 t1? U Si« 




(b) 



62^ 



17*M IBaWBWi 



23UV7"-y 



22~>-Jl/ffl 
1 2b JtfMSiS 




21 

-i8b mmmm 

20b KlSlH 
20a EI^JM 

. 1 3a Si02Jl 



14^USi* 



1 3 b SiOzJl 



15a TK'JSiTFTglS 
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[H9] 

(a) g«±# 



26d 



(b) mmm® 



26b J5&t8£ 

20aKAflg 



20bi£|S]M 

1 4 # U Si® 



18bSWM 




22->-^SI 
,1 2b J*|£ASi» 



25aa03&»&J 
24 



26a<ftS*t;&tfigftlBt 



1 3a SiOz® 
1 3b SiOz® 



26b Kmm 




21 >tt|SlSt5 

18b ante 

20b 
20a 

1 3a SiOz® 



1 4 ?H U Si® 



1 3b SiOa® 



15a7|?iJSiTFTg|l 
26a<ftS^S^ig3tfli 
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[H 1 0] 

(a) SdfcBMiLOiftg' 



20bi2lR]^ 




1 3b Si02H 



26d &mm 26b 20bIEl*Jlgt 
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[mil] 
(a) m^mm 



1 9a &*t%s 



1 4 tH 'J Si 




1 5 a tH U SiTFTSIJ 

1 3a SiOzJl 
12a J£|£ASiJB 

1 1 c <K£?LftSiJi 



11bB£?LSSiJi 

1 1 a <g£?l«SiJi 
10Sig*S 



(b)Ji mmmm 



1 5b ^^aSiTFTgp 




1 2b J*& ASi« 

1 2a mmnsim 

11bm^?LSSi^ 

1 1 a fg^fLHSiJl 
lOSigtS 
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1 2] 



19a IDIi 



1 5a tH U SiTFTgP 



2Obi£|S]0 

20aieifi]M 




23 UV^-y 



14 7K'JSiJl 
1 3a SiCteJl 

1 2a m&iksm 




1 1 a &&imsm 

1 0 SiS« 



23 UV^-y 
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[113] 

(a) mmm 



1 5a tIn U SiTFTgp 



1 9a fcMWM 
21*tflSlS 

1 8bM®^ 



20biE(nlM 



20agEfSim 




28 &mm 



1 8bi§f!8ffitiB 



20bElS])S 



70 

1 3a SiOaH 
1 2a JtMSHSUl 

1 1 c &&imsm 
25b mmm 

29 




2misjste 

70j$|| 

1 2b m^B^Si^ 

i c te&imsm 

25b rnmm 
29 &m3L&mm 



27iE^ 



1 5 b m^a^SiTFTgU 



20a BEISJM 
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[@14] 



64 mmt£B£hmvt<DJx.mmm 




■\4 7tvs\m 




1 4 ^ U Si/i 



miE#2 004-3020266 
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[12 1 5] 



60a£«M 61I3tl^i 
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[017] 




32 SM&HSiJi 
31bS5^?LKSiJi 

30 m+ismm 




mi 8] 




36 l&J»IS 

35 mmn*s\m 
34c &&jms\m 

34biU^?LKSiJi 
34a U^JlMSim 

33 £*#(Si)S1£ 

30 a?-(Si)a« 

31a<££?LSfSiJI 
31b i^?LSfSi/f 
31cf££?lStSijl 
32 msgSSi^ 

36 mmm 

35 ¥t£ASiJi 
34c i&grJIMSim 

34b i^?LKSi/I 

34a <&$?LKSUB 

33 £*#(Si)S*5 
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[Hi 9] 




30 m^ismm 

31b ^^?LSSiH 



31cffi^?L»SiS 

32 mt&HSiJi 
36 fettJi 
35 iftBASi/E 

34c m^msm 
34b m&nnsim 

34a <£#?LftSi/f 



33 £*#(Si)«« 
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(b) 




32J£*SHSiJi 
36aSi02ll 

36b Si3N4^ 
36aSi02/I 
35 JiMSSSiJi 

34c &&nms\m 
34b m&iimsm 
34a teznmsim 



33 3m(Si)S*g 
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[132 1 ] 



(a) 



1 3a SiOz 




12b3MSHSiJi 

32Jft£ASiJB 
36aSi02jf 

35 misiisiji 

_ 34c 4££?LSSil 
^ 34b iii£?LJtSiJI 

34a i&&iiw.s\m 

33 3EJ#(Si)*« 



14 /H'JSiH 



(b) 




12b*IS»SiJI 

32¥£SSig 
36aSi02Jl 

35 iPttASiJi 
34c <££?lSSiJi 

34b m&ims\m 

34a <£^?LSfSi/g 
33 £*#(Si)*tJ& 



37il5tt4#JIJi 



(c) 



14^'JSi/ 




12b¥MSiJi 

32*Si£IISiJf 
36aSi02^| 
35 JUMSiJI 

34c is.^nns\m 

34b Wy&llMSm 
34a «^?LSSiJl 

33 £i#(Si)«« 
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[H12 2] 
(a)3l7jMU§E 



1 5a 'J SiTFTgp 




1 3a Si02Ji 

36a SiCteJI 
35 J&MSifll 

34c <£^?LKSi/l 
34b iS#?LStSi/i 
34a i££?L«SiJl 
33 5ti*(Si)«« 



1 2b JftBSSi/i 




1 5b m^HSiTFTgfl 



Y / / \ 



^^^^^^^^^^^^^ 
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